: 


q 


> North Carolina 
FOREST RESOURCES and 
INDUSTRIES 


7 


bE 
| 


j ‘ 
Ba 
: . 


FOREST SERVICE 
United States Department of Agriculture 
Miscellaneous Publication No. 533 


Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


FOREST SURVEY STAFF 


Appalachian Forest and Range Experiment Station 


E. V. Rozserts, Regional Survey Director—1936-1941 


J. W. Cruixsuank, Regional Survey Director—1942 


STAFF ASSIGNMENTS—-NORTH CAROLINA 


FreLtp InvenToRY W. E. Houser anp N. M. Wuite 
InDuSTRIAL DEPLETION A. D. ToLter anp N. M. Waite 
MeEnsuRATIONAL ANALYSES T. C. Evans anp G. E. Morritt 


PREPARATION OF REPoRTS J. W. CrurksHank 


Votume Tasies - - J. W. Grrarp, Forest Service, Washington, D. C. 


Macuineé TABULATIONS P. R. WHEELER, Southern Forest and 
Range Experiment Station, New Orleans, La. 


CHIEFS OF FIELD PARTIES 


J. H. Brackersy W. F. Merson 
R. W. Bryce R. L. Mosety 
C. H. Carr D. G. O’KELLy 
J. P. Hare W. C. Rine 


Ndr hah ay 


be is 


UNO Ati os DEAR TE MENT OF AGRICULTURE 


MISCELLANEOUS PUBLICATION NO. 533 WASHINGTON, D. C., JANUARY 1944. 


INevéeh Carolina 


Forest Resources and Industries 
D> ° K 


by J. W. CRUIKSHANK, senior forester 


APPALACHIAN FOREST EXPERIMENT. STATION 


FOREST SERVICE 


UNITED STATES GOVERNMENT PRINTING OFFICE - WASHINGTON . 1943 


FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, U. 8S. GOVERNMENT PRINTING OFFICE, WASHINGTON, D. C. 
PRICE 25 CENTS 


The Forest Survey 


EPENDABLE information on the supply of all raw materials is vital to the conduct of the war 
D and to the success of current and future efforts at post-war planning. This economic survey of 

our forests which are an integral part of the Nation’s reservoir of raw material is essential to a 
complete understanding of resource potentialities and of the industries depending on them. The data 
presented result from the first Nation-wide field inventory ever to be made of our forest land and the 
volume, quality, growth, and species of the timber resource. Although undertaken initially as an 
essential contribution to national, social, and economic welfare in peacetime, it is proving no less a 
necessity in wartime. 

The rapidly changing conditions of our economic and social life since the Second World War 
began have not lessened the need for publishing the facts already gathered and the conclusions to be 
drawn from them. Other values of forest land, such as grazing and watershed protection, are not 
covered by this study. 

The Nation-wide Forest Survey, authorized by the McSweeney-McNary Forest Research Act of 
May 22, 1928, has undertaken the task of obtaining facts essential to a system of planned forest land 
management and use for each of the States and forest regions, and for the Nation, and through analy_ 
sis thereof is aiding in the formulation of guiding principles and policies, fundamental to permanent 
forest land use. 

The fivefold purpose of the Forest Survey is (1) to make a field inventory of the present supply of 
timber and other forest products; (2) to ascertain the rate at which this supply is being increased 
through growth; (3) to determine the rate at which it is being diminished through industrial and 
domestic uses, windfall, fire, disease, and other causes; (4) to determine the present consumption and 
the probable future trend in requirements for timber and other forest products; and (5) to interpret 
and correlate these findings with existing and anticipated economic conditions, as an aid in the for- 
mulation of both private and public policies for the effective and rational use of land suitable for 
forest production. 

The plan has been to publish the results of this investigation as they become available. Neces_ 
sarily, the data here presented apply to large areas and should not be interpreted as portraying cor- 
rectly the forest situation for small sections, the conditions of which may be either better or poorer 
than the average for the entire unit or State. They supply the general background for an intensive 
study of critical situations. As might be expected, the recommendations included in these reports are 
adapted to the long-time character of timber growing and presuppose normal peacetime conditions. 
Any that are out of line with war requirements are obviously in abeyance for the present. 

This investigation is conducted in the various forest regions by the forest experiment stations of 
the Forest Service and in North Carolina by the Appalachian Forest Experiment Station with head- 
quarters in Asheville, N. C. 

Raymonp D. Garver, 
Director Forest Survey. 
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ORTH CAROLINA isa State of varied resources, 
which affect the everyday life and well-being of 
most of the people. No single resource is a sepa- 

rate entity in the economic structure of the State, because 
the development and use of one inevitably affects the others. 
This is particularly true of the forest resource, which has a 
significant influence upon agriculture, industry, employ- 
ment, finance, transportation, public water supplies, and 
electric power production. 

The forest resource should be recognized as an integral 
part of the whole social and economic structure of the 
State. Because it contributes so vitally to the welfare of 
the people and industry of North Carolina, it is needful 
that both public officials and private citizens awake to the 
need for a more conservative and far-reaching plan of forest 
use. At the present rate of cutting the forest land will on 
the average be cut over once every 40 years. Young second 
growth is constantly adding to the supply of merchantable 
timber, but because of prevailing methods of cutting and 
inadequate fire control the forest is being reduced in 
quantity, quality, and effective usefulness. To remedy 
this situation, sustained-yield forest management should 
be practiced on a large proportion of the forest land. 

The following summary of factual data emphasizes the 
importance of the forest resource: 

1. Forests occupy over 18 million acres, 59 percent of 
the total area of the State. 

2. One-half of this forest land is in farms and in 1937 it 
yielded 20 different forest products with a value of $24,000,- 
000, accounting for about 7 percent of the value of all farm 
production and equaling four-fifths of the value of the 
corn crop. 

3. Forests help to protect the watersheds of over 100 
hydroelectric developments and many municipal water- 
supply systems. 

4. Nearly 3,000 industrial plants depend directly upon 
the forest for raw material, and the value of their pro- 
duction in 1938 was about $55,000,000. 

5. The wood-products industries rank next to textiles 
as a source of employment in manufacturing. In 1938 
woods and mill employment in the primary forest-products 


SN 


industries amounted to 59,000 man-years and the strictly 
commercial forest-industrial work was enough to have 
kept 33,000 employees occupied full time. 

6. About two-thirds of the timber area is in pine types 
and one-third in hardwood types. The loblolly pine type 
occupies 26 percent of the forest area and nearly 60 percent 
of it is satisfactorily stocked. 

7. Saw-timber stands occupy 53 percent of the forest 
land, under-sawlog-size second growth occupies 45 percent, 
and less than 2 percent is clear-cut and not being restocked. 
About one-half of the forest land is stocked with timber 
less than 40 years old. 

8. In 1938 the saw-timber volume was nearly 44 billion 
board feet, equal to about 11 percent of the timber in the 
South (fig. 1) and 3 percent of that in the Nation. Two- 
thirds of it is softwood and one-third hardwood. Sixteen 
billion feet, 37 percent of the total, is loblolly pine. 


9. The average volume per acre of all sawlog-size ' 


stands is 4,280 board feet. 


— 


Ficure 1.—Map of “the South’ and “South Altantic States” as referred 


to in this publication. 


1 Definitions of terms used will be found in the Appendix, p. 68. 


10. The total volume of all sound material in trees 5 
inches d. b. h. (diameter breast high) and larger is 264 
million cords, 45 percent pine and 55 percent hardwoods. 
Loblolly pine, shortleaf pine, and black tupelo are the 
most abundant species. 

11. In 1938 the lumber cut was 1.4 billion board feet, 
placing North Carolina fourth among the States in lumber 
production. Average annual production for the past 35 
years has been 1.2 billion feet. 

12. Seven-tenths of the lumber was cut by portable 
mills with a rated capacity of less than 10 M board feet 
per day and only 6 percent was cut by large mills, having 
a capacity of 40 M feet or more per day. 

13. The consumption of wood for veneer has increased 
from 8 million board feet in 1905 to 110 million feet in 
1938. North Carolina ranks after Washington and Florida 
in the manufacture of veneer. 

14. Four pulp and paper companies operate in North 
Carolina. In 1938, 406,000 cords of pulpwood were used. 
Total plant capacity in 1941 was 1,055 tons of pulp in 24 
hours. 

15. Ten plants made tanning extract in 1938, using 
168,000 cords of chestnut wood and 17,500 cords of hem- 
lock and chestnut oak bark. 

16. About 5% million cords of fuel wood was used in 
1938. 

17. Three-fourths of the annua! saw-timber net increment 


is yielded by second-growth timber and under-sawlog-size 
trees reaching merchantable dimensions. There is a dearth 
of large maturing trees and a disproportionate volume of 
young timber resulting from excessive cutting of small 
immature trees. Mortality from all causes was equal to 11 
percent of gross growth. 

For softwoods, total net saw-timber increment for the 
State in 1938 was 1.66 billion board feet and commodity 
drain 1.69 billion. 


million and commodity drain 530 million. These figures 


For hardwoods net increment was 637 


can be misleading because for smaller areas such as the 
Piedmont region softwood growth was 157 million board 
feet less than drain, while in hardwoods, growth—mostly 
in small sizes—exceeded drain only 49 million feet. The 
growing-stock situation in the piedmont unit is therefore 
much more unsatisfactory than for the entire State which 


points to the need for studying growth-drain relationships 
by as small areas as practicable. It must be kept in mind 
also that not all the growth is available for utilization be- 
cause part of it occurs on scattered trees or is out of reach 
for other reasons. 

18. Further evidence of the depletion of the small soft- 
wood timber is the commodity drain in terms of cubic feet 
on all sound trees 5 inches d. b. h. and larger. This drain 
was 7 million cubic feet in excess of growth annually. For 
hardwoods the growth exceeded drain by 82 million cubic 
feet. But this gain is only 1 percent of the total stand and 
a high proportion of the growth was on trees of small size, 
poor form, or low-quality species. 

19. Forest stands generally are less than 50 percent 
stocked. Special study of the loblolly pine type—one of 
the best—shows only 30 percent of the saw-timber area and 
15 percent of the under-sawlog-size area satisfactorily 
stocked. Stands of the remainder are progressively poorer 
down to treeless areas. Since quality is definitely tied in 
with tree size and thrift, the kind of trees making up the 
growing stock is pertinent. In North Carolina it is common 
practice to cut the larger and better trees and where trees 
are left they are usually small, and often of poor form or 
inferior species. Under present rate of drain and cutting 
practices it is impossible to build up growing stock of the 
desired quality and quantity. Even though growth ex- 
ceeds drain in certain areas of the State, stand quality de- 
terioration may be occuring with a decided loss in timber 
values. 

This situation calls for increasing the utility of the forest 
resource by improving the quantity and quality of the 
growing stock through better forest practice; intensifying 
protection against fire, insects, and disease; expansion of 
public ownership; and increased forest research in timber- 
land management, forest-products utilization, and market- 
ing. 

20. A program to develop these opportunities requires 
definite action by private landowners, forest industries, 
It should include 
public control of cutting practices on private forest land, more 


county, State, and Federal Governments. 


financial and technical assistance to private owners and 
operators by the public, and wider adoption of timber- 
management practices by forest-land owners. 
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The State: Its Environment and Resources 


Physical Environment 


ROM. the North 


Carolina extends 503 miles westward to Tennessee. 


Atlantic Ocean on the east, 


The extreme width north and south from the 
Virginia boundary to Georgia and South Carolina is 187 
miles. The State’s total area is 52,712 square miles, 
It ranks third in 


size among the South Atlantic States (fig. 1). 


including 3,570 square miles of water. 

Three major physiographic regions trisect the length 
of the State, from the crest of the Great Smoky Mountains 
to the ocean (fig. 2). In the west is the rugged mountain 
region, across the central part is the gently rolling Pied- 
mont Plateau, and bordering the seacoast is the wide, 
level coastal plain. 

The mountain region occupies approximately one-sixth 
of the State. 
by the main chain of the Great Smoky Mountains and on 
the east by the Blue Ridge Mountains. 
ranges cut the plateau into a patchwork of small basins, 
each with an independent drainage system. The main 
floor of the plateau is 2,000 to 3,000 feet above sea level, 
but more than 40 peaks exceed 6,000 feet and one, Mount 


It is a high plateau bordered on the west 


Several cross 


MOUNTAIN 


EIEDMONTS 


Ke 
Mitchell, is 6,684 feet high. Much of the land on the 
upper slopes is too steep or rocky for cultivation, but the 
lower slopes are pastured and the valley bottoms are 


3, 4). About two-thirds of the 
land is forested, chiefly with second-growth hardwoods. 


farmed intensively (fig. 


The Piedmont Plateau, embracing about one-third of 
the State’s territory, extends from the base of the Blue 
Ridge Mountains at about 1,000 feet elevation east to the 
fall line at the inland limit of the coastal plain. In contrast 
to the rough mountain topography, it is characterized by 
gentle hills and valleys. Surface features place little 
restriction on the use of land; cultivated fields, pastures, 
and woodlands are intermingled throughout the area (fig. 


35B). chiefly 


with shortleaf pine or Virginia pine in mixture with 


Almost one-half of the land is timbered, 


hardwoods. 

Nearly one-half of North Carolina lies in the Coastal 
Plain, the broad, almost level belt of land extending inland 
from the seacoast an average of 150 miles. A narrow chain 
“banks” 


eastern boundary. The tidewater area forms a belt 30 to 80 


of off-shore islands known as forms the extreme 
miles wide in which large swamps are common, some of them 


of several hundred thousand acres. Pocosins (marshes, 
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Notional-park land, Indian and military 
reservotions, and wildlife refuges. 
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Ficure 2.—Physiographic regions, counties, principal cities, and rivers in North Carolina, 
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Picure 3.—Forest and farm lands characteristic of the mountain region. A, In the less rugged mountains most of the steep slopes are forested, the lower slopes 


are grazed, and the valleys and flat benches are cultivated or grazed. B, Fields, pastures, and woodlands are intermingled on the gentle terrain of the 


piedmor:t. 


containing scattered pond pine) and treeless savannas 
are characteristic features of the landscape near the coast. 
The tidewater country seldom rises more than 50 feet above 
sea level but the western Coastal Plain proper rises gradu- 
ually by a series of terraces to an elevation of about 500 
feet at its western margin. Cultivated fields are commonly 
restricted to the better-drained soils throughout the 


Coastal Plain and where drainage is poor the land is usually 
forested (fig. 4). Timber stands are not confined to the 
wettest sites, however, for trees grow on nearly two-thirds 
cf 2!l the land. About one-half cf the State’s forest area 


is in the Coastal Plain. 
The Bluc Ridge Mountains divide the rivers that flow 
into the Gulf of Mexico from those that flow into the Atlan- 


tic Ocean. The Hiwassee, Little Tennessee, French Broad, 
Nolichucky, Watauga, and New Rivers, originating on the 
western slope, flow west and northwest to the larger streams 
emptying into the Gulf. On the Atlantic slope the main 
drainage basins are those of the Broad, Catawba, Yadkin, 
Cape Fear, Neuse, Tar, and Roanoke-Chowan Rivers, 
flowing south or southeast to empty into the Atlantic 
Ocean. All of the rivers originating in the mountains are 
very important sources cf hydroelectric power. The broad, 
quiet streams of the Coastal Plain are navigable by shallow- 
draft vessels. 

The climate of North Carolina is that of the warm tem- 
perate zone with local variations partly due to the 6,000-foot 
range in elevation. The mean annual temperature in the 
mountain region is 55° F., in the piedmont 60°, and in the 
Coastal Plain 62°. Extremes of temperature for short 
periods range from below zero to over 100°. In the east 
the ocean tends to stabilize the temperature. The average 
date of the first killing frost varies from October 17 in the 
northwest to November 16 in the southeast. The length 
of the growing season ranges from about 175 days in the 
mountains to 275 days along the coast. 

Rainfall is abundant and its distribution is generally 
favorable for the planting and harvesting of annual crops. 
According to 35-year records the average annual precipi- 
tation is 48.1 inches at Elizabeth City in the Coastal Plain, 
48.6 at Salisbury in the piedmont, and 54.8 inches at Bry- 
son City in the mountains. Within the mountain region, 
however, are sharp local variations. Highlands, in Macon 
County, receives about 85 inches per year and Asheville, 
July and August 


are the months of greatest rainfall, but the early spring and 


only 50 miles away, less than 40 inches. 


late fall months are dry enough to cause a serious fire haz- 
ard in the forests. In general, the climate throughout the 
State is favorable to rapid tree growth and year-round 
work in the woods. 


Natural Resources 


Other than its forests, North Carolina has three main 
natural resources—soil, minerals, and water. The soils are 
of a wide range of types, suitable for a great variety of agri- 
cultural crops. In their natural condition practically all 
will grow stands of commercial timber. Those of the Coast- 
al Plain are derived from sedimentary rocks and are mostly 
Norfolk, Portsmouth, Coxville, and Dunbar sandy loams 
with sandy clay subsoils. They possess little natural fer- 
tility, but are easily worked and produce well when com- 
mercial fertilizers are applied. Near the coast, drainage is 
often inadequate for farm cropping, and extensive areas of 
swamp, muck, and poorly drained sandy loams are and 
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Ficure 4.—Old field loblolly pine growing in mixture with hardwoods on 
moist bottom land near Wilmington. 


doubtless will remain devoted to timber production. In 
the piedmont the most abundant soils are the Cecil red 
clay loams of granitic rock origin. Other important types 
are the Cecil sandy loams and the Georgeville silt loams. 
The greater part of the piedmont soils were originally suit- 
able for cultivation, but unwise agricultural practices have 
resulted in serious erosion, soil depletion, and extensive 
land abandonment. Erosion experiments in Cecil sandy 
clay loam near Statesville reveal that 7 inches of topsoil 
would be lost in 46 years under continuous one-crop cotton 
production.” Most of the abandoned fields have restocked 
naturally to pine and these old-field stands make up a large 
proportion of the forests in the piedmont and western 
Coastal Plain. The mountain soils are derived from the 
underlying rocks. Porters loam is the most abundant soil 
type and the texture of other important types varies from 
stiff clays to sandy and stony loams. Erosion is a serious 


? Bennett, H. H. som conservation. 993 pp., illus. New York and 
London. 1939. 


limiting factor on the steeper mountain slopes. About one- 
fourth of the land used for agriculture is on slopes of more 
than 20 percent and one-tenth on slopes of more than 40 
percent. Timber growing is the only logical use for a large 
portion of the mountain soils. Throughout the State, 
forests now occupy abandoned fields, steep mountain slopes, 
eroded lands, poorly drained soils, and some good farm 
land. Present trends indicate that more of the soil resource 
will be used for timber production, but adjustments are 
needed to convert some of the fertile forest soils to crop- 
land and to retire depleted cropland to forests. 

North Carolina contains a large variety of minerals, but 
few occur in deposits of great commercial importance. The 
value of all minerals produced in 1937 was only $11,200,000, 
according to the Bureau of Mines. Crushed granite for 
road construction is the most valuable product, but heavy 
clays used in brick and tile manufacture are a close second. 
These two items accounted for two-thirds of the value of 
all minerals in 1937 and bromine extracted from sea water 
by a chemical company near Wilmington accounts for a 
large part of the rest. North Carolina is the leading domes- 
tic source of feldspar and mica and also produces small 
quantities of talc, pyrophyllite, gold, silver, and several 
other minerals. Industries dependent upon North Caro- 
lina minerals are of local importance. 

Water is one of North Carolina’s most important natural 
resources and has contributed markedly to the rapid devel- 
opment of the State in supplying transportation and 
power and aiding industrial processes. In the piedmont 
and mountain regions the first settlements were often made 
where water power was available to turn mill wheels. At 
present there are over 100 commercial hydroelectric instal- 
lations in the State. The locations of Washington, New 
Bern, and Wilmington were determined by their accessibil- 
ity to both ocean and inland waterways. The abundant 
supply of surface and underground water, made possible by 
the many forest-clad slopes and verdure-protected stream 
banks, contributed to the development of many widely 


scattered smaller towns and cities. 


In 1937 the North Carolina State Planning Board listed 
275 communities having public water-supply systems. Of 
these, 128 obtained water from wells, 98 from filtered 
surface supplies, 31 from unfiltered surface supplies, and 18 
from springs. Unfiltered surface water from the high 
forested mountain slopes is used by many of the mountain 
towns, but pollution by sewage, industrial wastes, and 
soil erosion has forced most of the piedmont and Coastal 
Plain towns to filter and treat their surface water or use 
deep wells. 

The quality and amount of water available for specialized 
industrial processing plants has not been accurately deter- 


mined, but the presence of rayon, pulp, cigarette paper, and 
textile-processing mills in the State indicates that the 
supply is satisfactory in certain localities. 

In effect, full use of the water resource depends upon 
wise land use on the many watersheds of the State, in order 
to prevent soil erosion and excessive runoff, the fore- 
runners of silting and floods. This implies a suitable 
balance between forest, cultivated, and pasture lands, and 
industry, as well as conservative forest and farm manage- 
ment. 


Soctal and Industrial Conditions 


North Carolina has many of the elements of a well- 
balanced economy. Agriculture is extensive and reason- 
ably diversified, yielding both cash and subsistence crops- 
Industrially, the State ranks first in the Nation in the 
manufacture of cotton and tobacco and is among the 
leaders in the production of lumber, veneers, and wooden 
household furniture. Hydroelectric power resources are 
abundant and still not fully developed. Transportation 
facilities are generally adequate and enable the State to 
benefit from its proximity to large consuming centers of 
the East. Population growth is rapid and the available 
manpower is divided rather equally between rural and 
urban activity. The State is developing rapidly but there 
are still many adjustments to be made. 


Population and Employment 


In the half century from 1890 to 1940 North Carolina 
more than doubled in population, and now contains 3% 
million people, nearly all native-born and nearly three- 
fourths of them white. About 46 percent live on farms, 27 
percent in cities and large towns, and 27 percent in small 
villages and rural-nonfarm locations. Between 1930 and 
1940 the urban population increased 20 percent, the rural 
nonfarm (outside towns of 2,500 or more) increasing 23 per- 
cent, and the farm population 4 percent. The growth of 
the more industrialized counties has usually been at the 
expense of rural counties, several of these decreasing. in 
population since 1930 (fig. 5). The migration of rural 
people to manufacturing centers has partially reduced the 
pressure of population upon marginal agricultural land and 
has afforded many workers a needed opportunity to achieve 
a decent standard of living. 

In March 1940 the total labor force in North Carolina 
was about 1 million people. As defined by the Bureau of 
the Census these are the people 14 years of age and over 
who were working or were seeking work. An additional 
million of working age were not in the labor force because 
of home housework, school attendance, disability, or other 
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Ficure 5.—Proportionate increase or decrease in population by county, 1930-40. 


reasons. Of the total labor force, 91 percent were em- 
ployed, 4 percent were doing public emergency work, and 5 
percent were without work, the two last classes totaling 
125,000 people. 


7 percent were unemployed; of those on the farms, only 3 


Of the urban and rural-nonfarm workers 
percent. The economic status of the farm workers was 
not necessarily better, however, for many employed 
farmers received very little income from their labor. 

Of the total labor force of 984,000 men and 350,000 
women, 39 percent lived on farms, 34 percent in cities, and 
27 percent were rural-nonfarm dwellers. By occupation, 
35 percent were engaged in farming, 20 percent in manu- 
facturing, 8 percent in retailing, 2 percent in wholesaling, 
and the remainder in miscellaneous activities. Average 
earnings of the four main groups are shown in table 1. 


Tas Le 1.— Average cash earnings of workers in North Carolina, April 1941! 


Activity Hourly! Weekly | Monthly 

| Cents | Dollars Doilars 

HMired:farmGlaborssee= se see 2a ee ares at 13 6. 50 27.75 
eC al lin o Sa eneemee teens nttear peas en ae ee Ne 39 14. 53 62.48 
Manufacturing Sess tear eee es Res 45 17213 73. 66 
WVholesalingss2qnceemee rey erty he ote 68 27. 67 118. 98 


1 Compiled from reports of the U. S. Department of Agriculture and the 
North Carolina Department of Labor. 


Agriculture 


According to the Bureau of the Census there were 278,- 
276 farms valued at $737,000,000 in the State in April 


1940. They contained 18,845,000 acres, about 60 percent 
of all the land. Of the farm acreage 48 percent was wood- 
land, 38 percent was cropland, 7 percent was plowable 
About 
one-third of the farms contained less than 30 acres, and 


pasture, and 7 percent was in miscellaneous uses. 


only 5 farms in the State contained 10,000 acres and over 
The average farm consisted of 68 acres, 33 of which was 
woodland, 26 cropland, 4 plowable pasture, and 5 in other 
uses. In 1940 the average value of land and buildings 
per farm was $2,647 compared to the national average 
of $5,518. 
the highest average value, $5,620, and the subsistence 
farms of Graham County had the lowest, $981. The pro- 
portion of farms operated by white families has gradually 


The truck farms of New Hanover County had 


increased from 71 percent in 1925 to 78 percent in 1940. 
Farm tenancy, though not so prevalent as it is in some 
States, has risen slowly, affecting 28 percent of the farm 
land in 1910 and 37 percent in 1940. 


Agricultural crops were harvested from 6,125,000 acres 
in 1939, an increase of 316,000 in a decade. 
cotton, and corn are the leading crops, but hay, winter 


Tobacco, 


wheat, peanuts, soybeans, potatoes, sweetpotatoes, fruit, 
About 
775,000 acres of tobacco were grown in 1939, chiefly in the 


and commercial truck crops are also important. 


western part of the Coastal Plain, with a record yield. 
Since 1926 the cotton acreage had declined rapidly and 
the 710,000 acres grown in the western Coastal Plain and 
southern piedmont was the least since 1877. Beef cattle 
have been raised chiefly in the mountain and upper pied- 
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Ficure 6.—A, Proportionate number of employees in the manufacturing 
industries; and B, value of products manufactured in North Carolina, 


1939. 


mont sections, but recently there has been a pronounced 
trend toward an expansion of the beef cattle industry in 
the Coastal Plain. Dairy cattle are raised in every county, 
chiefly in the piedmont and mountains, but local produc- 
tion of dairy products is below the State requirements. 
Hogs are raised for home use on about two-thirds of the 
farms, but commercial production centers in the counties 
of the western Coastal Plain. Poultry raising is general 
throughout the State and in 1939 more than $20,000,000 
worth of eggs and poultry were produced. 

With nearly one-half of the farm acreage in woodland, 
forest products assume considerable importance as a farm 
crop, but the actual contribution to farm income has not 
usually been appreciated, and comprehensive and reliable 
information on the subject has not been generally available- 
The Nation-wide questionnaire survey of farm forest prod- 
ucts, made by the Forest Service and the Bureau of Agri- 
cultural Economics in 1937, revealed that the farmers of 
North Carolina that year harvested wood products worth 
$24,000,000, averaging $80 per farm. About two-thirds of 
this total was accounted for by fuel wood, lumber, posts, 
and shingles produced and used on the farm, and the re- 
mainder by sales of standing timber, sawlogs, fuel wood, 


pulpwood, lumber, and other forest products, which 


ioe) 


amounted to $8,700,000. North Carolina led all other 
States in the value of farm forest products used on farms 
and sold from farms. 

These figures can be compared with the $361,000,000 
valuation (including nearly $20,000,000 of Government 
payments) of all crops, livestock, and forest products har- 
vested from the farms of North Carolina in 1939. Only 
tobacco, dairy products, and corn had a greater value than 
farm forest products. The evidence is clear that a wider 
application of good forestry practices would add even more 
to the farm income. 


Manufacturing 


In 1900 the 70,000 people employed in all manufacturing 
industries in North Carolina received $14,000,000 in wages 
and produced goods valued at $95,000,000. 
the State has experienced a great industrial expansion and 
3,225 
employing 270,000 workers (fig. 6, 4), who earned 
$199,000,000 in wages and made products valued at 
$1,420,000,000 (fig. 6, B). North Carolina led the Southern 


States and ranked tenth in the Nation in total number 


Since then 


the 1939 Census of Manufactures reported plants 


of wage earners, twelfth in wages paid, and thirteenth 
in value added by manufacture. 


In the past few years there has been particularly rapid. 


growth of the hosiery, rayon, and pulp and paper in- 
dustries. The number of hosiery mills increased from 
150 to 257 in the decade, 1931-41, and the number of 
rayon mills increased from 18 to 72 in the same period. 
Between 1939 and 1941 new plants or plant extensions 
costing more than $7,000,000 were erected for a number 
of pulp, paper, and paperboard mills in the State. 

North Carolina leads the Nation in the manufacture 
of tobacco products. Factories at Winston-Salem, 
Durham, and Reidsville, all in the piedmont, manufacture 
more than 50 percent of all American cigarettes, 35 percent 
of the smoking tobacco, and 50 percent of the Nation’s 
plug tobacco. 

Its textile industry also ranks first in the Union. In 
1939 over 700 plants, most of them located in the piedmont, 
were making textiles, chiefly cotton yarn and woven goods, 
cotton knit goods, hosiery, and rayon. The towel mills 
of Kannapolis, the denim mills at Greensboro, and the 
damask mills at Rosemary are among the world’s largest. 
In 1939 the textile mills of North Carolina contained 
nearly one-fourth of the active cotton spindles in the 
United States and accounted for 26 percent of the national 
consumption of cotton. The cotton farms of the State 
produced only one-fifth of the quantity consumed by 
local mills. 

The primary wood-products industries will be discussed 
in detail later in this report. Of the secondary industries, 


Figure 7.—The furniture industry 
provides a local market for veneer, 
plywood, dimension stock, excel- 
sior, and hardwood lumber. 


furniture manufacture (fig. 7) is by far the most important. 
Most of the factories are located in the piedmont, and 
the “furniture center of the South” is High Point. The 
industry was established there about 1890, near a large 
supply of suitable timber, but it has grown so rapidly 
that at present most of the hardwood furniture stock is 
shipped in from other areas. Although some office fur- 
niture is made, wooden household furniture has continued 
to be the major product, not exceeded in value by the 
output of any other State in 1939. According to the 
Census of Manufactures over 200 furniture plants of all 
types were in operation, employing 20,000 workers who 
earned $14,000,000 and made furniture valued at 
$59,000,000. 

Planing mills separate from sawmills are also important. 
The 155 planing mills operating in 1939 employed about 
3,500 workers and manufactured various kinds of millwork 


valued at $15,000,000. 


TaBLe 2.—Average hourly and weekly earnings of workers in selected 
manufacturing industries, April 1941 ! 


| Firms | Average earnings 


Industry report- lepreete Fee 
[atDe | Per hour | Per week 
Number | Cents | Dollars 

Pulp anGdkpapersses sss see eee i 6 69. 7 29. 80 
ROD ECCO cate ete tens ea 8 | 63.4 | 21. 32 
EOS) CSV 2 eee oe me Cee ee ee | 48 | 58. 0 20. 70 
Gotton:oodsw==saes ee a een 271 | 42.7 16. 24 
UGH CUTE see Sees ee EE 39 | 39.8 16. 62 
SP ADELE ONES Sesser net se eee, I ER Sr 13 39. 4 15. 54 
um Dela er a ee 37 | 36. 6 14. 27 
Rerbilizen secre eee we Sa AS 31 34.8 | 15. 58 
Brickyandgtile saree eset es ee 14 32.6 14. 27 


1 North Carolina Department of Labor, 


F 3294728 


Wage rates in the manufacturing industries are reason- 
ably high, although less than the national average of 71 
cents per hour in 90 industries. A comparison of average 
hourly and weekly earnings in several of the leading 
industries is shown in table 2. Wages paid in the pulp 
and paper plants exceed even those paid in tobacco 
factories. Lumbermill employees are among the lowest 
paid. 

Pulp and paper mills require a relatively high propor- 
tion of skilled workers, but southern labor can be quickly 
trained, as experience has shown. These workers have also 
the advantage of more employment per unit of wood con- 
sumed, a higher rate of pay, more regular work, and greater 
assurance of permanency. Furthermore, opportunities for 
training and advancement are greater in the pulp and 
paper than in the lumber mills and the dependent com- 
munity life is usually more fully developed. 


Power 


The industrial expansion of the State since 1900 has 
been paralleled by the increases in electric energy pro- 
duced. By 1938 the 947,000 horsepower of installed capac- 
ity in hydroelectric plants placed North Carolina fifth 
among the States in generating capacity. In 1938 about 
570 million kilowatt-hours were imported into North Car- 
olina and 433 million were exported. Between 1935 and 
1940 great progress was made in bringing electric energy 
to the farms, rural industries, and small communities in 
the State. As of July 1940, there were 21,000 miles of rural 
electric power lines serving 115,000 customers. Every 
county had some mileage of rural electric line, but Guil- 
ford County led with 797 miles and 6,930 customers. 


The wide distribution and the growing use of electric 
energy in North Carolina emphasizes the importance of the 
complementary relation between the forest resource and 
electric power. Forests benefit hydroelectric development 
by equalizing stream flow, by controlling erosion on water- 
sheds, and by reducing sedimentation in stream beds 
and storage reservoirs. On the other hand, electric power is 
ideal for small wood-using plants making various kinds of 
special products. The increased availability of electricity 
should encourage development of such plants in rural sec- 
tions with suitable wood resources. The construction and 
maintenance of many thousand miles of rural power line 


In the 
5 years ending in June 1940, approximately 420,000 poles 


also creates a market for locally grown pine poles. 


had been used in the construction of rural electric power 
lines in North Carolina. 


Transportation 


An adequate system of transportation is particularly 
necessary for the utilization of the forest resource, which 
is spread thinly over many acres, is heavy and bulky, is 
often remanufactured several times, and may be consumed 
hundreds of miles from its origin. Highways, railroads, 
and waterways are all commonly used in the movement of 
forest products, and North Carolina has a good transpor-. 
tation system including all three. 

Large-scale construction of highways began about 1920. 
In the following 16 years more than $200,000,000 was in- 
vested in a State highway system that included a network 
of 58,000 miles of highway, about 9,000 miles of which were 
main highways with all-weather surface. 

Motor transportation expanded rapidly. In 1938 more 
than 76,000 trucks of all types were registered in the State 
and at least 130 motor freight lines were operating. Trucks 
haul large quantities of lumber from North Carolina to 
consuming centers in the Northeast and they are also used 
to transport logs and bolts from the wocds to local 
wood-using plants. Various lumber dealers and railroad 
officials have estimated that 85 percent of the lumber 
shipped from the piedmont to Washington, Baltimore, and 
Philadelphia is moved by truck (fig. 8). Delivery by motor 
truck has the advantages of speed, flexibility, unit ship- 
ment,°® and saving of drayage fee. Lumber trucks opera- 
ting out of Washington, D. C., can obtain a load of lumber 
from Raleigh, N. C., in 24 hours compared to 3 days by 


3 Ernst, W. Jr. 
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Ficure 8,—Truck carrying 12 M board feet of North Carolina lumber to 
Washington, D. C., a trip of 375 miles. 


rail. In housing construction, all the material for a house 
can be delivered in one load. Motortruck tariffs per 100 
pounds of lumber are almost identical with rail tariffs be- 
tween the same points and in a few cases are a few cents 
higher, but the drayage fees saved vary from $1 to $1.50 
per M board feet. 

The improvement of highway transport, as well as a 
decreased supply of timber, has had its influence upon the 
railroads of North Carolina. Between 1920 and 1937 the 
railway mileage decreased from 5,522 to 4,764 miles. The 
Norfolk Southern Railroad, operating between Norfolk, 
Va., and Charlotte, N. C., carried 695,000 tons of forest 
products in 1920 but only 377,000 tons in 1938; even so, 
forest products made up 17 percent of the 1938 total. 

The navigable waterways of North Carolina, restricted 
to the Coastal Plain, carry only small quantities of forest 
products from the woods to the mills. Pulpwood is barged 
to Plymouth, sawlogs to Belhaven, Washington, Bridgeton, 
and New Bern, and veneer bolts to Wilmington. Finished 
lumber is also shipped by water from Elizabeth City to 
northern markets. Small shipments north may be made 
from Wilmington, but it is safe to assume that these are 
In 1936, 7,000 tons of West Coast lumber 
entered through this point. 


unimportant. 


Land Use 


When the first colonists came to North Carolina, nearly 
300 years ago, practically all of the land was forested. 
Since then agriculture has become the most important in- 
dustry in furnishing employment, directly supporting 46 
percent of the population and producing crops valued at 
$361,000,000 annually, but even now only one-third of the 
land is used for cultivated crops (table 3). 


Tas_e 3.—Land area classified according to use, 1938 } 


Distribution of 


Land use total area 


| Acres 


Forest: Percent 
IRTOGUCtIV Care eee ee eee Nae SEPA | 18, 101, 700 58.1 
Nonproductive____- ee See te ee | Saye eS | 70, 900 a2 
Great Smoky Mountains National Park.__--______ 227, 200 ay) 

| 
MROCAILOT eS teats sees ee ene Cee ie ate oe | 18, 399, 800 59.0 

Nonforest: | 
Oldicrop) an dese eee ene ee ae 9, 860, 800 31.6 
INewa cropland S2ss-2 seats boar an soe ete | 267, 300 8 
BR AS CULE Rene see eas ee een ek pene Se 1, 020, 500 3.3 

Rotalvagriculturetaase = wees ene aioe ee 11, 148, 600 35.7 
‘Abandonedicropland aves t= seo eee ee ee Ee 326, 800 neal 
Othermontorest=ess= ee ee eee kL eae e ee 1, 318, 400 4.2 

Motalinonfores ta eee he ee ee Sd 12, 793, 800 41.0 

PAT USOS 12 brated meen cen Ease er eer He NSS Ee Sy Le 31, 193, 600 100.0 

| 


1 Data obtained by Forest Survey. 
2 According to area revisions published by the Bureau of the Census in April 
1941, the State contains 31,450,880 acres. 


Agriculture 


In the tidewater much of the land is too wet for cultiva- 
tion without expensive drainage and in the mountains the 
rugged topography limits the cultivable acreage (fig. 9). 
According to the Census of Agriculture crops were har- 
vested from 22 acres on the average farm in 1939. Some 
have high per-acre yields, but the small acreage usually 
means a low income per farm operator. 
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During the past 15 years the total amount of land used 
for crops has not changed greatly, but there has been a 
marked change in cropping practices. Between 1924 and 
1939, the acreage of cotton was reduced more than one-half 
and the consequent loss in cash farm income of $60,000,000 
to $80,000,000 has not been entirely replaced by increased 
production of other crops, despite an additional cash in- 
come of $40,000,000 from nearly double the former acreage 
in tobacco. Truck crops, potatoes, soybeans, and peanuts 
have also increased in production but have brought lower 
prices. A large part of the former cotton acreage is now 
devoted to the production of grains and hay. As cattle 
feed, these crops will raise the home standard of living and 
provide considerable cash income, but the change from a 
cotton economy to other forms of land use is still a major 
problem in the piedmont and western Coastal Plain. 


Another feature of land use that bears upon timber pro- 
duction is the cycle of land clearing and land abandonment 
that has accompanied agricultural development. In 1938 
the total acreage of abandoned cropland was greater than 
the area of recently cleared cropland (table 3), but the differ- 
ence was not great enough to indicate a definite trend in 
In the south- 
eastern part of the Coastal Plain, newly cleared cropland 


either direction for the State as a whole. 


was almost twice the abandoned area, but in the mountains 
the abandoned cropland was nearly five times as extensive 
as the new cropland. In the piedmont, clearing and aban- 
donment were nearly in balance, but a large part of the en- 


tire area has already been cleared, abandoned, and natu- 
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Figure 10.—Proportion of land in forest by counties, 1939. 


rally restocked with timber at least once. The resulting 
old-field pine stands are generally much inferior in quality 
to forest timber. Many of the abandoned fields scattered 
throughout the State will restock satisfactorily through 
natural seeding, but the greater portion of the 327,000 idle 
acres must be planted if the land is to be productive within 
areasonable time. It is not invariably true that abandoned 
cropland should be converted to forest land, but timber 
production is one way to use and at the same time rebuild 
depleted soils. 

Approximately 3 percent of the land in the State is open 
pasture. Nearly three-fifths of this land is located in the 
mountains, notably in Ashe, Allegheny, Madison, Haywood, 
and Watauga Counties. Grazing is also important in the 
western piedmont; Iredell, Guilford, and Rockingham 
Counties each contain over 20,000 acres of open pasture 
land, according to the 1940 Census of Agriculture. Im- 
proved pastures occupy less than 1 percent of the land 
area of the Coastal Plain. The State-wide trend is toward 
an increasing area of open pasture, for the Census of Agri- 
culture indicates a 40-percent increase between 1924 and 


1939. 


Forest-Land Use 


In North Carolina timber production is the predominant 
form of land use. Over 18 million acres, 58 percent of the 
total area, is now productive forest land and less than 
71,000 acres has been classified by the Forest Survey as 


nonproductive. In five counties over 80 percent of the 
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land is forested (fig. 10). Less than 300,000 acres is clear- 
cut and not yet restocking. The relative extent of this and 
other classes of timber-productive land is approximately 
as follows: 


Percent 

Saw-timber stands yc Gmice a iroseis ois oasis 53 
Under-sawlog-size second growth...............20---ee-eee eee ee 39 
Young, reproduction’y-—-ms- eee iat en eee ee eee eee eee 6 
Gléearmcntis Sper c era eee Lee eRe eee ee scree ere 2 
100 


Commercial timber production is seldom hampered by 
the other forms of forest-land use. Recreation is undoubt- 
edly one of the most important of these. Hunting, fishing 
(fig. 11), and camping are enjoyed by a large proportion 
of the local people, and out-of-State visitors who come to 
enjoy the recreational advantages make an important con- 
tribution to the total income of the State. The Division 
of State Advertising estimates that 3,000,000 motor tour- 
ists spent about $100,000,000 in North Carolina in 1939, 
or $28 for each inhabitant of the State. Many of these 
came to visit the national forests, and the Federal and 
State parks. In 1940 the recreation areas established by 
the Forest Service on the Pisgah, Nantahala, and Croatan 
National Forests were visited by about 432,000 people, 
equivalent to 12 percent of the State population. 

Watershed protection is a valuable function of the 
mountain forests and, to a smaller degree, those of the 
Both the Nantahala and Pisgah National 
Forests were established under the terms of the Weeks 


piedmont. 


Act of 1911, which authorized purchase of forest land 


The 
forest cover on the steep slopes of these two forests and 
the Great Smoky Mountains National Park helps to 
prevent erosion, retards silting of power reservoirs, 


valuable for the protection of navigable streams. 


reduces flood crests, and helps to maintain an all-year 
Water 
from the Pisgah National Forest supplies several mountain 


flow of water as well as valuable water storage. 


towns and a large paper plant, and provides part of the 
requirements of two other large plants. Water from both 
private and public forest land contributes to the steady 
operation of about 100 hydroelectric plants in the moun- 
tains and piedmont. Protective strips of forest land are 
maintained by power companies around most of the larger 
lakes that serve as reservoirs. Several cities and towns in 
the mountains and a few in the piedmont own forested 
municipal watersheds. With over 30 towns and com- 
munities using unfiltered surface water, this form of land 


use should logically increase. 

Cattle grazing is becoming an important use of part of 
the forest land in the Coastal Plain. 
cotton and tobacco, wider planting of soil-conserving 


Loss of markets for 


crops that yield supplementary cattle feed, and an attrac- 
tive price for beef have all accelerated the swing to beef- 
cattle production. Between 1938 and 1940 the number 
of beef cattle was increased from about 10,000 to 20,000. 
If there is continued expansion of this industry, it will 
lead to the use of many thousands of acres of forest land 


for combined grazing and timber production. 


The hardwood forests of the mountain region were 
used rather intensively for grazing from the time of early 
settlement until shortly after 1900. Sheep, hogs, goats, 
and cattle were allowed free range and livestock concen- 
trations as high as 1 animal unit to 7 acres existed in 
some localities. This intense grazing caused serious 
damage to the young growth, resulted in the consumption 
of a large part of the oak mast, and in effect tended to 
prevent the establishment of new crops of young trees. 
The damage was augmented by forest fires, set for the 
dual purpose of destroying the underbrush and encourag- 
ing the development of grass. The damaging effect of 
grazing upon the hardwood forests was recognized early 
by the Forest Service and commercial grazing was pro- 
hibited on the Pisgah and Nantahala National Forests 
soon after their establishment. This action was influential 
in reducing the amount of grazing in privately owned 
hardwood With more effective Federal 
State fire protection, the underbrush and young second 
growth in the hardwood stands restocked the land so 
thickly that administration of commercial herds became 


increasingly difficult. 


forests. and 


Hardwood-forest grazing is now 
limited chiefly to small numbers of domestic stock. 


Forest-Land Ownership 


Complete information on landownership in the State 
is not available, but it is reasonably certain that about 


In 


90 percent of the forest land is in private ownership. 


1935 more than half of the forest land was in farms (table 


Ficure 11.—The sport provided for thousands of fshermen each year by the clear mountain streams is greatly enhanced by the densely wooded slopes. 
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Tas_Le 4.—Ownership of forest land 


Ownership 


| 
| 
| 


Distribution of 
forest area 


Private: 


Farm woodland (1935)__- 
Industrial owner /1938)_____ 
Investment owners (1938)__---- ------------ ae 
Power companies !______- a wos tee see ae 
Hunting: preserves 12225225 ee ee 
Undetermined 


Notalis 2-3 ess ea eee eae at 


Public: 


(1941) 
National-forests 22s. =k eee 
Wational' parks: —2 /2 20-25-5230 eee eee 
Military reservations__ 
Indian reservation__ 
Wiildliferefuges=.<s--= 32 ee Ses is _ 
State forests. 22-2 2.222. 4 LAS ee 
State:parks: = =. o> = So wale Te release 
State came refuge: S25. ---22 222 Be ae 
(University: forestSs2s= == 2-2 ese ee eS 
Municipal watersheds__--------------- eS at 


Potala sss2ce- Sars in 2 te ae ee ss 


| 
| Percent 


Acres 
10,094,700 | 54.9 
1, 077, 200 5.8 
893, 000 | 4.9 
200, 000 | 11 
100, 000 25 
4, 277, 500 23.2 
16, 642, 460 | 90.4 
952, 700 5.2 
240, 400 | 1.3 
187, 500 1.0 
35, 000 | .2 
13, 500 | “ 
40,000 | 2 
17, 200 | aT 
130, 000 | a7, 
93, 000 =f) 
48, 100 a3 
1, 760, 000 | 9.6 
18, 399, 800 100.0 


4). The ownership of 47 percent of the farms, operated 
by tenants, rests with townspeople, local bankers, and 
insurance companies. Nearly one-half of the industrial 
forest land was owned in tracts of more than 50,000 acres, 
located in the Coastal Plain, and owned toa considerable and 
increasing extent by pulp and paper companies. Of the 
forest land held simply as an investment, two-thirds 
was in two parcels in the Coastal Plain owned by a railroad 
and an insurance company. Nonoperating lumber and 
mineral companies in the mountain region own most of 
the remainder. Power companies own forest land near 
their dams in the piedmont and mountains, the total 


The 


acreage in hunting clubs is undoubtedly larger than that 


being conservatively estimated at 200,000 acres. 


recorded. 

Of private forest land of undetermined ownership about 
3.8 million acres lie in the Coastal Plain and along the 
rivers extending up into the piedmont. A large proportion 
is bottom-land and swamp hardwoods. Very little is in 
active industrial ownership; rather it is held by heirs of 
defunct lumber companies, by banks, investment interests, 


drainage promotional interests, and estates. The remain- 


Ficure 12.—The Pisgah and Nantahala National Forests comprise nearly 800,000 acres of forested mountain land valuadle for timber production, 


watershed protection, and recreation. 


ing private land, about 0.5 million acres, is located in the 
mountains and is chiefly owned by individuals, estates, 
and hunting clubs. 

About one-half of the 1.8 million acres in public owner- 
ship is in national forests, mainly in the Pisgah and Nanta- 
hala National Forests in the mountain region (fig. 12), but 
other areas administered by the Forest Service include more 
than 100,000 acres in the Croatan National Forest in the 
Coastal Plain and, as of June 30, 1940, nearly 25,000 acres 
in the Uwharrie Ranger District in the southeastern pied- 
mont. Parts of North Carolina in national parks include 
about 227,000 acres in the Great Smoky Mountains 
National Park and nearly 16,000 in the Blue Ridge Park- 
way. In 1940 and 1941 several new military reservations 
were established in the Coastal Plain. 
shown in table 4 is that of Fort Bragg, Cherry Point Marine 
The 


The forest area 


Base, New River Marine Base, and Camp Davis. 
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Cherokee Indian Reservation is situated in the mountains, 
adjacent to the Great Smoky Mountains National Park. 
Wildlife refuges in Hyde and Dare Counties, under the 
supervision of the United States Fish and Wildlife Service, 
contain nearly 100,000 acres, less than 15,000 of which 
is forested. 

The 40,000 acres of forest land in Bladen County, form- 
erly administered by the Soil Conservation Service, has 
been classified as a State forest because it has been leased 
to the North Carolina Department of Conservation and 
Development for 99 years. Six State parks, ranging in 
size from 142 to 4,000 acres, have been established to pre- 
serve areas of natural beauty and of scientific and histori- 
cal interest, and to provide public recreational areas. 
University forests include several forested areas in the 
Coastal Plain and piedmont administered by Duke Univer- 
sity and North Carolina State College. 
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The Forest Resource 
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Past and Present Importance 


ORESTS have been a source of revenue and employ- 
ment to the people of North Carolina from the 
time of the first permanent white settlement about 
The 
seemingly boundless forest affected the everyday life and 
In 1732 Governor 
Barrington wrote to the Colonial Secretary * in England 


1650 somewhere to the east of the Chowan River. 
policies of the developing colonies. 


that “abundance of sawmills are erecting here by which 
the builders propose to carry on a trade in boards and 
other sawed timber.” And again, about that time, he 
wrote of “the granting 5,000 acres or more to each owner 
of a mill.” 

As early as 1750, longleaf pine lumber was exported 
from Wilmington to the West Indies and England. Ex- 
ploitation of the forest resource did not begin on any 
considerable scale, however, until after the erection of 
the first steam sawmill at Wilmington about 1818. From 
1820 to 1880, lumber production remained at a fairly 
constant level. Then large-scale logging began in the 
virgin longleaf pine stands of the Coastal Plain and in 
About 
1900 the lumber industry turned to the loblolly and short- 


leaf pine stands, where operations have continued ever 


less than 20 years most of them were cut out. 


since. About this time, too, band-saw mills began to cut 
the virgin hardwoods of the North Carolina mountains. 
Large sawmills were not established in the piedmont 
because the early settlers destroyed most of the virgin 
timber there in clearing land for agriculture. 

From 1900 the cut of all species was gradually increased, 
reaching some 2 billion board feet in 1909 and 2% billion 
feet in the peak year, 1914. By this time a large part of 
the rich accumulation of virgin timber was gone, and the 
forest industries perforce began adjusting requirements 
This 
adaptability to changing conditions has enabled them 


to the periodic yields of second-growth timber. 


to continue to flourish, for the second-growth timber, 
although usually of inferior quality, has restocked plenti- 
fully most of the cut-over forest land of the State. 


*Saunpers, W. L., THE COLONIAL RECORDS OF NORTH CAROLINA. 10 v. 
Raleigh, N. C. 1886. 
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Naval stores, produced first in Virginia soon after 1600, 
were staple products of North Carolina by 1700. Copper 
stills for the distillation of turpentine were introduced in 
1834. With the passage of the British free trade law of 
1846 and the increasing use of turpentine in the paint 
and varnish industries, such emphasis was placed upon 
the production of naval stores that lumber was tempo- 
rarily of secondary importance. The naval stores industry 
grew rapidly, except for the period of the Civil War, 
reaching maximum production between 1870 and 1880. 
In the last year of this decade North Carolina exported 
But with the 
expansion of longleaf pine, logging naval stores production 


nearly half a million barrels of turpentine. 


fell off steadily, dwindling to an insignificant 160 barrels 
in 1940. 

The present-day forest resource is one of North Carolina’s 
At a conservative estimate, it has a 
stumpage value of $188,000,000 distributed as indicated 
below and summarized in figure 13. 


most valuable assets. 


Moblolliyspine=tae terre stee erase emacs eter ee $79,427,500 
Shortleaf-pine etme tee eicteare ore aasy ii oR eet 31,608,600 
Redioalkksiiaisvisiciasisterno atuelshal thalsteesyensontoaes cle psetotens eee eee 12,363,500 
SWee te uiin tests tare tee teleyeeh storey ei ated Ree esa re ee meere 9,551,200 
Wihite:Oaksers acerca ereinte se miceeae ae nee mdse) meee 9,062,300 
Dip bhinesH ate aserdco Nnondaa cen S ada mAbaned dot d: 8,066,700 
Mellow poplania 7s. te cen pennies eee oh cas teo me Rs 6,246,400 
leoilalAienG dahon Heute Soug Osmo notemmocBouSGoUsaos 5,274,600 
QPongleafipinen sce Geese ea ee ares issrds nero 4,873,700 
Vpn snAemeaeveosgdanndadlnwunge crane doo poe 3,739,400 
Virginiaspine st ttvccvain ira iene ete trict Seren pe 2,256,200 
Wihiterpine? -conene ts yan chac esate cca teal evelemine ts terete 1,677,200 
Chestnut ies 3 aceite peer eee ect een eet aeters 1,632,200 
Whitescedari c/s) ee: mee unves  kic cpr ek Are ae eet 1,029,900 
Other:softwoods) esi erent tons chee Aer wea per 1,198,300 
@ther! hardwoodsieh awn caren er ene seer: cu rae eee 9,574,100 

Meo tall soph eee secre eiceers ictcinen seomulenn see lc eis 187,581,800 


Approximately 3,000 primary wood-using plants get 
their raw material from the forest and employ at least 
33,000 workmen in the manufacture of forest products 
valued at about $50,000,000 annually. By using building 
material that is grown and manufactured locally, North 
Carolina people each year save several million dollars, 
representing the extra cost of obtaining the material from 
other sources. Forest lands account for about 7 percent of 


the property-tax base, and the proportion can be increased 
by building up forest productivity. Timber is also a valu- 
able farm crop. The farmers of North Carolina received 
in cash nearly $9,000,000 through the sale of forest products 
in 1937, and in addition used home-grown wood worth 
$15,000,000. 

The forest resources of North Carolina are also signifi- 
cant from a regional and national standpoint. Within the 
States’ boundaries is 9 percent of the commercial forest 
land and 12 percent of the sound wood volume in the South 
(fg. 1). Although North Carolina boasts only 4 percent 
of the Nation’s forest land and 3 percent of its wood, its 
forests are so favored by climate and soil that they produce 
over 7 percent of the total annual growth of saw timber. 
In 1938 North Carolina had more operating sawmills than 
any other State, and ranked first in the South and fourth 
in the Nation in lumber production. 


Forest Description 


As already indicated, the forest cover of North Carolina 
is predominantly second-growth timber. It is composed 
of a great variety of tree species, the range of several ex- 
tending from tidewater to the mountain slopes. Each 
physiographic region has a definite pattern of forest cover, 
each differing distinctly and characteristically with respect 
to age, volume per acre, and cutting history. 

Species 

In the Coastal Plain, loblolly pine is the most prevalent 
species (fig. 14), growing both in pure stands and with 
ether pines and hardwoods. Black and water tupelo are 
second in abundance, occuring in swamps and bottom lands 
throughout the region, particularly in Bertie, Martin, Wash- 
ington, and Tyrrell Counties southwest of Albemarle Sound. 
Sweetgum grows best in the bottom lands and is most com- 
mon north of the Neuse River. Pond pine is localized in 
the Coastal Plain. It is abundant in the large swamps of 
Columbus, Brunswick, Bladen, and Pender Counties sur- 
rounding Wilmington, as well as in Tyrrell, Dare, and 
Hyde Counties in the northeast. Longleaf pine is of rela- 
tively minor importance, occuring in scattered stands near 
Wilmington and in a fairly large area of second growth in 
the sandhills of Richmond, Moore, and Hoke Counties in 


SPECIES GROUP 


LOBLOLLY PINE 


SHORTLEAF PINE 


OTHER PINES 


OTHER SOFTWOODS 
(INCLUDING CYPRESS ) 


TOTAL VALUE 
$ 187,581,800 


REO & WHITE OAKS 


SWEETGUM & TUPELOS 


OTHER HARDWOODS 


° 20 40 60 80 
MILLION DOLLARS 


Ficure 13.—The stumpage value of saw timber in North Carolina, 1938. 
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Ficure 14.—Lodlolly pine occupies 26 percent of the forest land and ac- 
counts for 37 percent of the board-foot volume. 


the south. The best stands cf “cypress” and Atlantic 
white-cedar are in Tyrrell County. Red and white oaks 
are common, growing in mixture with the pines and with 
other hardwoods throughout the coastal plain. 

In the piedmont, the original forest was of mixed hard- 
woods, chiefly oak and hickory, and some shortleaf pine. 
After the coming of white men the hardwood forests gave 
way to cultivated fields, which in turn were frequently 
abandoned for new clearings and virgin soil. Because the 
abandoned fields usually restocked to pine, the hardwoods 
have been replaced by old-field pine throughout much of 
the piedmont. Shortleaf pine appears throughout the 
area but is most prevalent in that part of the piedmont 
lying southwest of Winston-Salem, Greensboro, and Dur- 
ham. Loblolly pine, which extends into the piedmont 
from the Coastal Plain, is second in importance and is com- 


mon in Warren, Franklin, Wake, Chatham, and Anson 
Counties. Virginia pine is the leading species in a broad 
belt across the State paralleling the eastern slopes of the 
Blue Ridge Mountains. 


poplar, sweetgum, red and white oaks, and hickories occur 


The hardwoods, including yellow 


in scattered mixed stands or associated with the pine 
throughout most of the piedmont. 

The mountain forests are predominantly hardwood, 
although shortleaf pine is rather common and Virginia, 
eastern white, pitch, and Table Mountain pines, eastern 
hemlock, red spruce, and Fraser fir are present in certain 
localities. The hardwood species are numerous, but dead 
chestnut, making up one-fourth of the total volume, is 
still outstanding in abundance. Practically all of the 
chestnut has been killed by the chestnut blight which, 
reaching the mountain forests about 1920, swept through 
them in a few years. Yellow poplar, one of the more 
valuable trees, grows in the coves and on the lower moist 
slopes (fig. 15). There are many species of oak growing 
on practically all sites, but their quality is much influenced 
by the kind of site. White oak and northern red oak 
growing in the coves are excellent timber trees, but on 
the high, dry ridges they are often of poor form, the best 
being chestnut oak. Hickories are abundant, but are not 
considered of very good quality. Red maple grows on 


practically all sites, basswood and buckeye are frequently 


associated with yellow poplar in the coves, and black 
locust is common except at high elevations. Ash, sugar 
maple, black cherry, and black walnut are valuable 


species but rather scarce. 
Shortleaf pine is common in the Asheville Basin, in 


Henderson and Cherokee Counties, and, with Virginia 
pine, on the eastern slopes of the Blue Ridge Mountains: 
Eastern white pine is most abundant in Caldwell and 
Wilkes Counties. 
relatively scarce and when found are usually on the upper 


Pitch and Table Mountain pine are 


south and west slopes of the mountains. Eastern hemlock, 
less abundant than white pine, grows best in the moist 
soils and the cool, humid climate found in deep stream 
valleys, in coves, and on north slopes. Red spruce and 
Fraser fir grow high up on the mountains, particularly 
in the Great Smoky Mountains National Park and on 


the Black Mountains in Buncombe and Yancey Counties. 


Forest Types 


Vegetal patterns, or forest types, were classified by 
the Forest Survey on the basis of species composition of 
stands and the proportion of commercially important 
dominant trees (table 5). Nearly 30 percent of the cubic- 
foot volume in the State is loblolly pine. Shortleaf pine 
ranks next, and black and water tupelo make up an 
important part of the hardwood stand. 


Tas_e 5.—Species composition of the principal forest types, expressed in percent of net cubic volume in each type, 1938 1 


Softwood types Hardwood types 
ci | all 
Suir Loblolly | Shortleaf| Pond | Longleaf) Virginia | White Bottom Upland | Cove types 
pine pine pine pine pine pine 2 Hardacod hardwood hardwood 
Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent 

Loblolly. pinete2 sie 2 se se ee eae 76.1 2.6 25 8.6 6.8 154) |e 28.9 
Shortleafspine 922522 sus eee ease seen en eee eee 3.9 69.3 a Ral a2 3.3 0.1 15.1 
Pond pine E BF eee a 83.3 4.6 ot) (C) ry 3.8 
Longleaf pine. 5. cs. su. 28 2 ea esas) sso eten aose ste Ges wk 2.4 78.8 Si! BP. 2.0 
Virginia*pines<22.2+2 S222 ie ee ee (4) BE tal lee ee ete bine et aes (4) 4 2.9 
Wihitewpine 24225. S232. ee ea eee eae | ee eee Oi) Re sae es eee OO) eee eecon | enero 5 .3 -8 
Hemlock. 232 tsvens es a eae Se ee rel aces | eee errr eS) eR abt) ~ 97 AG) ee a5 2.8 6 
Red spruce oo apeanles Steet Ppa repr Nea shag Cee tae) La ae a eel OP of hao (4) (4) 2 
Redicedari2s ee he ee ee ae ee Bal .6 (4) (4) al ott | ee ee we 
Wihite-cedars. 2. 252. 22222. Soe a Aus UI pee ee sedi Or a ase | eee S58 i eons aes | eee adi 
Oy presse ve scabelcteees total ore ee eee nod lee state aS -4 (C9 ee | aes Seep fees 8.5 Qe |e 1.6 
Sweeteum: 222-222 2=-2 4.8 2.0 Be} .3 siya be 15.5 QE Tal | Remtecen ene 5.3 
Tupelos. Soc o8 = sce 2 Oe cs Saku <0 Be | oe ee 32.9 43 | cee 7.0 
Yellow poplar 5 1,2 3.5 .4 ay 5.5 3.3 5.4 30. 2 8.4 
Red oaks’ 20-28. 26 sab SPR ee ee a eee 2.2 5.3 (4) 1.3 4.5 4.5 19.6 6.9 6.2 
White oaks__-__-- 2.5 5.9 1 1.0 5.2 2.8 22.0 3.5 6.4 
Chestnut: 2228-0 oa ee ee eo eee ee ee an eee SOalie eset a Lek ee Oi) | aor | Seo eecee 20.5 22.9 4.1 
Serub hardwoods__- 6 -8 -4 3.9 -6 1.3 2.3 1.6 aeal 
Other hard wo0dsi-.22kos— shee Soe ee 2.6 4.8 1.4 4 5.4 19.7 20.7 31.6 9.7 
iepecies | 100. 0 100.0 100.0 100.0 100. 0 100.0 100.0 100.0 100.0 100.0 

Ba Demy hw aaues oie TRE ay eer carrer yen 25.7 17.1 10.8 4.8 4.4 1.5 12. 2 21.6 1.9 100. 0 


1 Net cubic volume outside bark of sound trees at least 5 inches d. b. h., tops and limbs of hardwoods omitted. 


2 White pine, hemlock, and spruce-fir types. 


4 Negligible. 5’ Includes small amount of basswood, 


18 


8 Includes small amount of Table Mountain and pitch pine in the mountains. 
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The loblolly pine type is most extensive (fig. 16), occu- 
pying 26 percent of all the forest land. Though chiefly 
confined to the Coastal Plain, it also includes about 640,000 
acres in the eastern part of the piedmont. Loblolly pine in 
almost pure stands has restocked abandoned fields and 
cut-over forest land on three-fifths of the type area, while 
stands of loblolly pine in mixture usually with sweetgum, 
black tupelo, yellow poplar, and oaks are common on 
similar sites as well as along small streams, on poorly 
drained flats, and at the outer margins of large river 
bottoms. Shortleaf pine is most frequently an associate 
along the eastern margin of the piedmont. 

The upland hardwoods type, the typical forest cover in 
the mountains (fig. 17), ranks next to loblolly pine in area. 
Of the total acreage 55 percent is situated in the mountains, 
31 percent in the piedmont, and only 14 percent in the 
Coastal Plain, including practically all sites and an assort- 
ment of species. Nearly two-thirds of the type volume is 
made up of blight-killed chestnut associated with various 
oaks. The leading species are chestnut, red oaks, chestnut 
oak, white oak, hickories, and yellow poplar. In the pied- . 
mont and Coastal Plain the upland hardwoods type com- 
prises intermingled stands of pine. The type composition 
varies widely in both regions with changes in soil, slope, 
elevation, and moisture conditions. White oaks, red oaks, 
hickories, yellow poplar, and shortleaf pine make up a 


large part of the type volume in the piedmont in contrast to 
Ficure 15.—Old-growth yellow poplar growing on a north slope. These 8° P yp P 


trees are 23 to 43 inches in diameter and have a merchantable length of white oak, sweetgum, water oaks, loblolly pine, and black 


about 70 feet. tupelo in the Coastal Plain. 


FORESI- TYPES AREA OF TYPE 


LOBLOLLY PINE 

UPLAND HARDWOODS 
SHORTLEAF PINE 
BOTTOM-LAND HARDWOODS 


Ficure 16.—drea of forest types 
in North Carolina, 1938. POND PINE 


LONGLEAF PINE 
VIRGINIA PINE 


COVE HARDWOODS 
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licure 17.—The upland hardwood type, characteristic of the ridge tops, 

contains @ high proportion of chestnut oak, scarlet oak, and dead chestnut. 
This stand of oneelog trees is at 3,500 feet elevation, 


Shortleaf pine is the major forest type in the piedmont 
(fig. 18). About half of its 2.3 million acres in the pied- 
mont is stocked chiefly with shortleaf pine, generally of 
old-field origin. On the remaining half the pine is mixed 
with white, black, southern red, and scarlet oaks, yellow 
Eastern red cedar often 
On the 
eastern margin of the type, loblolly pine merges with the 


poplar, and other hardwoods. 
forms a thin understory in these mixed stands. 


shortleaf and on the western border there is an infiltration 
of Virginia pine. In the mountains shortleaf pine is associ- 
ated chiefly with Virginia pine, red oaks, white oaks, and 
chestnut. The relatively few scattered stands of this type 
in the Coastal Plain resemble in composition those in 
the piedmont. 

Most of the bottom-land hardwood type is located in 
the Coastal Plain, along the rivers, smaller streams, and in 
the broad swamps. ‘The mixed hardwoods typical of most 


cf the type contain a high proportion of sweetgum and 
black and water tupelo; the tupelos often form a distinct 
subtype. Cypress occurs sparingly in the deeper swamps, 
mostly along the Roanoke and Chowan Rivers. In Dare, 
Tyrrell, and Gates Counties, Atlantic white-cedar is found 
in almost pure stands. 

The pond pine type is restricted to the swamps and 
pocosins of the tidewater area (fig. 19), occupying about 
one-fifth of the forest land in the Coastal Plain. Stands of 
pond pine are usually thinly stocked and contain only a 
small admixture of other species. On some sites the trees 
are flat-topped and short-boled. In Dare, Tyrrell, and 
Hyde Counties, particularly, most of the pond pine has 
been destroyed by severe fires and the land supports only a 
dense cover of brush with an occasional pond pine tree 
indicating the original forest cover. Locally these devas- 
tated areas are called “lights” or “open ground.” 
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Ficure 18.—The shortleaf pine type occupies more than 3 million acres, 
three-fourths of it in the piedmont. This mature old-field stand is too 


limby for good-quality saw timber, 


Ficure 19.—Pond pine in a pocosin in the tidewater area. 


The longleaf and Virginia pine, cove hardwoods, and 
white pine types together encompass about 13 percent of 
the forest land. The longleaf pine type, once very exten- 
sive in eastern North Carolina, has been largely replaced 
by loblolly pine. Scattered stands of merchantable tim- 
ber and a few patches of young second growth are to be 
found in the southern tidewater counties, but the only 


Ficure 20.—O/ld-growth red 
spruce on the Black Mountains 
in the Pisgah National Forest. 


On better sites this type produces good quality saw timber. 


considerable area that shows promise of maintaining its 
type status is located south of Sanford and west of Fayette- 
ville. The Virginia pine type extends from the central 
piedmont northward and westward to occupy the eastern 
slopes of the Blue Ridge Mountains. About half of the 


type is practically pure pine and the rest is a mixture of 
Virginia and shortleaf pines with oaks, yellow poplar, and 


other upland hardwoods. The highly productive cove 
hardwoods type occupies less than 10 percent of the forest 
land in the mountains. It includes the beech-birch-maple 
forest of the upper moist slopes, together with hardwoods 
growing in the coves, of which yellow poplar is the leading 
species and basswood, northern red oak, hickory, hemlock, 
birch, ash, buckeye, and dead chestnut are commonly 
associates. Abandoned fields in this type have often re- 
stocked almost entirely to yellow poplar. The white pine 
type is scattered throughout the mountains, but is most 
abundant on the eastern slopes of the Blue Ridge. The 
type actually contains only 170,000 acres of eastern white 
pine, for included in this classification are 81,000 acres of 
hemlock and 23,000 acres of spruce and fir. Hemlock 
grows in the coves, on the north slopes, and on the banks 
The present spruce and 
fir stands are only remnants of the orginal forest of conifers 
(fig. 20) that once occupied about 150,000 acres on the 


upper slopes of the Black, Balsam, Unaka, and Smoky 


of the small mountain streams. 


Forest Conditions 


Of the different forest conditions, summarized in table 6 
for each physiographic region and the State, uncut old 
Old- 


growth stands are usually 100 years old or more, although 


growth is the smallest in area, save for clear cut. 


occasionally loblolly and shortleaf pine will have the size 
and quality of virgin timber at a younger age. These are 
seldom large unbroken stands, but occur in small acreages 
on farms, scattered patches in second-growth stands, 
narrow strips along rivers, and less accessible blocks in the 
Probably the best 
indication of its scattered distribution is contained in the 


tidewater swamps and the mountains. 
cutting records of sawmill operators. Data obtained in 
1940 from operators who cut 33 different tracts of virgin 
timber in various parts of the State show that the smallest 
Half of 
Most of the few large 


tract cut was 2.5 acres and the largest 1,200 acres. 
them were less than 26 acres in size. 
blocks of old growth that remain are in the mountains and 


Mountains. the Coastal Plain. 
TaBLe 6.—Distribution of forest area by forest condition and physiographic region, 1938 
| | 
Forest condition Coastal plain | Piedmont | Mountain region | All regions 
Old growth: 1,000 acres Percent | 1,000 acres | Percent | 1,000 acres Percent 1,000 acres Percent 
10 F065) PaeR eM cn pee opie SEN NRE R at CROP cee oe 461.6 4.8 | 107. 1 251 146.0 4.1 | 714.7 4.0 
Partly cut 799. 3 8.3 357. 2 7.2.1 240. 5 | 6.8 1, 397.0 tort 
fio oan | 
RO tala 2a So ee Se ee ee ee ee ae 1, 260.9 13.1 464.3 | 9.3 386. 5 10.9 2,111.7 11.7 
| | | 
Second growth, sawlog size: | 
UC t Ss Se Ee ee ep 2, 329.1 | 24.3 1, 242.7 | 25.0 838. 2 23.7 4, 410.0 24.4 
Partly cuties 222 a2 ee Pe ee ee ae 1, 780. 5 18.6 887.1 17.9 454. 2 | 12.8 | 3, 121.8 17.2 
Total os ee ae eS rn Dee 4, 109.6 42.9 2, 129.8 42.9 1, 292. 4 36.5 7. 531.8 | 41.6 
Second growth, under sawlog size____________---__----____- 3,111.0 32.4 2, 180. 4 43.9 1, 732.8 | 48.9 | 7, 024.2 38.8 
Reproduction {.-1 i237 ee = E 842. 2 | 8.8 189. 4 3.8 107.6 3.0 1, 139. 2 | 6.3 
Clear=cutrs ss Se eee eee an aed 266.1 2.8 4.2 il 24.5 | 7 | 294.8 1.6 
Allconditions.. 7-3 Se iF oe eee eee 9, 589.8 100.0 4, 968. 1 100.0 3, 543.8 100.0 | 18, 101.7 100.0 
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Figure 21.—Distribution of forest area by forest condition and physio- 


graphic region, 1938, reproduction and clear cut being included in “Under 
sawlog size.” 
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About two-thirds of the old growth, including a large part 
of the area in the longleaf pine, Virginia pine, and upland 
hardwood types, has been cut over for select species or 
sizes. In the piedmont many such upland hardwood 
stands now contain only low-quality species and timber 
More than one-third of all the old growth is in the bottom- 
land hardwoods type (table 7), chiefly confined to the 
Coastal Plain. Much of this old growth is black and water 
tupelo, which were unmarketable in the early days of 
logging. Throughout the State the area of old-growth 
pine is small compared to the total area of pine types in 
all the physiographic regions of the State (fig. 21). In 
contrast, old-growth timber makes up almost 30 percent 
of the hardwood type in the Coastal Plain and over 12 
percent in the mountains. 


TaBLe 7.—Distribution of forest area by forest condition and type, 1938 } 


| Peet 2 ake lioer Bottom- 
oe Loblolly | Shortleaf Pond Longleaf | Virginia White | Upland ,, d 
Forest condition pine pine pine pine pine pine? |hardwoods eel All types 
Sawlog size: 
Old growth: Acres Acres Acres Acres Acres Acres Acres Acres Acres Percent 
TN CU Geena Bun ee ES tae 92, 200 49, 600 98, 600 6, 500 2, 500 | 31, 000 144, 300 290, 000 714, 700 4.0 
IRSEUhVACU ewes ee ae eae meow | 213,500 | 182, 600 57, 000 65, 800 7,500 | 19, 500 405, 300 495, 800 | 1,397,000 Tdi 
Second growth: | | 
Wick ew ee oe ee 1, 472, 600 939, 300 401, 400 94, 300 225, 100 90, 500 624, 900 561, 900.| 4, 410, 000 24. 
Partly Cuts assssene - cate sea ncaa a= 1, 436, 100 596, 900 93, 700 45, 800 91, 800 58, 700 498, 100 300,700 | 3, 121, 800 17.2 
Ro tales akan see Ree eos 3, 214, 400 | 1, 718, 400 650, 700 212, 400 326,900 | 199,700 | 1,672,600 | 1,648,400 | 9, 643, 500 53.3 
Under sawlog size: 
Second growth 1, 216, 900 | 1, 266, 100 760, 100 485, 600 397, 500 67,700 | 2, 110, 800 719, 500 | 7,024, 200 | 38.8 
Reproduction__------- : 174, 300 113, 200 388, 300 118, 800 71, 100 3, 200 | 94, 000 176, 300 1, 139, 200 | 6.3 
Clear cti bere eae re ee es es 44, 800 800 157, 800 46, 300 800 3, 300 | 22, 200 | 18, 800 294, 800 1.6 
STNG tell ere teeta Nears SN NU ec be 1, 436,000 | 1,380,100 | 1, 306, 200 650,700 | 469, 400 | 74, 200 | 2, 227,000 914, 600 | 8, 458, 200 | 46.7 
| | 
FANN conditions ie =o a ee Pee eee 4, 650, 400 | 3, 098, 500 | 1, 956, 900 863, 100 | 


796,300 | 278, 900 | 3, 899, 600 | 2,563,000 18,101, 700 |____- 


1 These tabulated areas, derived from plot data, do not correspond exactly to the broad areas delineated on the forest type map at the end of this publication, 
since they allow for local variations in forest cover and interspersed agricultural land not shown on the map. 


3 Includes white pine, spruce-fir, and hemlock types. 


The 7.5 million acres of sawlog-size second growth con- 
stitutes the main immediate source of saw timber for the 
wood-using industries. Fifty-five percent of this acreage 
is located in the Coastal Plain, 28 percent in the piedmont, 
and 17 percent in the mountains. Almost two-fifths of the 
merchantable second growth is loblolly pine. Light cut- 
ting has removed part of the volume on about 40 percent of 
the total area, but in the loblolly pine type, which is 
utilized more intensively, half of the area has been partly 
cut. Each year a considerable area of under-sawlog-size 
trees comes into the sawlog class, but since half a million 
acres of sawlog timber is cut annually, the ratio between 
the two areas is not likely to favor the sawlog class at any 
time. 

Young second growth, over 1 inch in diameter but less 
than sawlog size, occupies almost 40 percent of the forest 
land. This class of timber occupies a high proportion of 
the area in shortleaf pine, longleaf pine, Virginia pine, 
and upland hardwood types. 

Of the 1.1 million acres bearing seedlings, about one- 
third is in the pond pine type. In general, the trees are apt 
to be poorly spaced and of undersirable species. More than 
half of the area classified as clear-cut and not restocking 
(fig. 22) is in the pond pine pocosins. 


Age of Stands 


The pine stands of old-field origin are usually even-aged. 
Forest-grown stands commonly contain several age classes, 
save where an even-aged stand may have come in after a 
heavy cutting. Whereas most old-growth pine is 80 years 
and more, most of the second-growth sawlog pine (9 inches 


d. b. h.) is 30 to 60 years and the under-sawlog size pine 
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3 Includes 351,200 acres of cove hardwoods type. 


less than 35 years old (table 8). Dominant trees on good 
sites will grow much faster. 

Stands of hardwood normally contain reproduction, 
saplings, and merchantable trees, the relative proportion 
of each varying with the forest condition. The occasional 
even-aged hardwood forest consists usually of second 
growth established after a heavy cutting, sweetgum or 
yellow poplar growing on abandoned fields, second-growth 
black and water tupelo in the coastal swamps, or virgin 
timber without an understory of young growth. Asarule, 
the hardwoods grow more slowly than pine and most 
species do not attain sawlog size (13 inches d. b. h.) under 
60 years (table 8). The old-growth stands range from 100 
to 350 years. 


TaBLe 8.—d¢ge of average trees of selected species on average site, by diameter 


class 
Diameter at breast height (inches) 
Species 
4 6 8 10 12 
Years | Years | Years | Years | Years 
Woblollyipine: 39s = ss 5 oe 19 26 33 39 44 
Virginia‘ pines: 222-8 sta st 20 27 33 39 44 
Yellow poplars: .- -S2ss2.5-2+..3 22 27 33 39 46 
Shortleaf*pine- 262 4=25=- e 24 31 38 45 52 
Sweeteum- 22-2 2c. oe ese 24 31 39 50 61 
Pond pine____-__- eres 19 28 39 51 64 
Wiater‘oak2-- 5-12. 2 ee 29 37 47 58 71 
Southern red oak_ 29 38 49 61 74 
Black oak: 2222-2. <2 =e 31 39 50 62 78 
Scarlet oak___- z 31 40 51 64 78 
Northern-redoak_..==....... : 34 43 67 85 
Black, tupelo22-—.- ="22-2 36 47 60 73 86 
Chestnut oak 31 40 53 69 87 
White oakes: ---2o522o22--n825 oe 33 45 58 72 87 
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Picture 22.—Poles, sawiogs, and pulpwood were cut from this land and it was then burned. Forturately only a small part of North Carolina’s forest land is 


devastated so thoroughly. 


To produce an annual sustained yield of wood a forest 
should be made up of a series of timbered areas of equal 
productivity varying in age by equal intervals from the 
youngest to the oldest age class. The proportionate area 
required in each age class varies primarily with the length 
of the rotation, but it is affected also by financial consider- 
ations, the need for timber, kind of material being grown, 
species, and site quality. In general, pine sawlogs of mini- 
mum size can be grown in 30 to 40 years in North Carolina, 
but it takes close to 80 years to produce high-quality saw 
timber. The minimum rotation necessary to grow hard- 


wood saw timber is 80 years for most species; yellow poplar 


; 
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Ficure 23.—Proportionate distribution of forest type areas by age class, 
1938. 


and sweetgum, however, cften grow to minimum sawlog 
size in 60 years. 

Most of the forest types in the State will provide a fairly 
continuous production of saw timber, although few have 
The long- 
leaf and pond pine types have proportionately too large an 
The distribution in the 
Virginia pine type seems about right for the production 


a balanced arrangement of age classes (fig. 23). 
area in the youngest age class. 
of pulpwood and low-grade saw timber. Approximately 
half the area in the shortleaf and loblolly pine types is 


Although stands 
over 80 years occupy only 5 percent of each type area, this 


stocked with stands of saw-timber age. 


is not a serious defect; these species will produce good- 
If the hard- 


wood types were operated on a 120-year rotation, which 


quality saw timber on an 80-year rotation. 


is reasonable, the present age-class distribution would be 
fairly satisfactory. 


Site Quality 


Like cultivated soils, forest soils have different degrees 
of fertility and vary in productivity. Many people be- 
lieve that all land too poor for agriculture is suitable for 
timber production, but in actuality, part of the forest land 
in North Carolina will grow only inferior crops of trees. 

Next to soil, the productivity of forest land is influenced 


most by climate. The combined effect of soil, climate, 
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and other factors is reflectea in the quality of the site. Site 
quality is measured in several ways—most commonly for 
southern pine in the height of average dominant trees at 
50 years of age. This criterion differs for different species. 
In table 9 the area of each of the pine types except pond 
pine has been classified as to site quality on the basis of the 


following minimum heights of average dominant trees: 


Loblolly and eastern white pine: Feet 
Conus aadrcun eras sono n sob OsIOs pe eM oe eSs ca anin oars 80 
JPEN as Gale Aeon Guo Mule CODE MN eMC ORO Ole Satan ma aeeOr 60 
IROB Parad Baio ciao HS ORB alaidle Hipiel mien a ie eon bench Sichcerne reap Ser eee 50 

Shortleaf, longleaf, and Virginia pine: 

Good Bearer tarete igs retrial Meare cay eyerslnuseenere Vale, systcaayareves eens aneral jat 70 
IRENSs o's Gio WOU Son ao TOU eMpnOs Ba OT mo pH Blogne En memoemH ATK 60 
BOOM Tes tery Ta yet iste levehsvelovelnteteaalsialeracilerelovsalecaeiceehe 50 


The area supporting hardwood types was classified as good, 
fair, or poor, using soil and moisture conditions, topo- 
graphic aspect, and merchantable height and form of trees 
as indicators of site quality. 


TasLe 9.—Proportion of forest-ty pe areas in 3 site classes, 1938 } 


Forest type Good Fair Poor 
Percent | Percent Percent 
Loblolly pine___ 24 75 1 
Shortleaf pine 14 62 | 24 
Longleaf pine | 4 67 29 
Virginia pine- 7 57 | 36 
astern) white, pine: 2222s so2 Ueee eee 25 72 | 3 
Cove hardwoods. _-___ __- BESS 52 47 1 
Bottom-land Dard OCs aac eas 32 | 61 7 
Upland hardwoods________--__-_---------- : 5 | 82 13 


| 
| 


1 The area in the pond pine type was not classified, but a large part of it is 


of poor site quality. 


The implications of this classification can be briefly 
summarized. Practically all of the land stocked with 


loblolly or white pine will grow stands of tall, well-formed, 
About one-fourth of the land in the 
shortleaf and longleaf pine types is of poor site quality and 
the trees grown on this land will be short-boled and of slow 
growth. Site quality is still poorer in the Virginia pine 
type and about one-third of the land will produce only trees 
Most of the hardwoods 
grow on fair to good sites and only a small proportion of the 


commercial timber. 


of doubtful saw-timber value. 


land produces mature trees averaging less than two mer- 
chantable logs. All together, about 2 million acres of 
forest land, exclusive of the pond pine type, are of poor site 
quality. In general, timber production on this acreage 


will yield low returns. 


Stocking 


An exhaustive study of the degree of stocking on the 18 
million acres of forest land in North Carolina was impos- 
sible with available personnel and funds. As an alternative, 
an intensive study was made of stocking in the loblolly pine 
The stocking 
classification was based on the uncut and unburned forest 


type, which occupies 4.6 million acres. 
plots tallied in the loblolly pine type. Using total basal 
area of all trees over | inch d. b. h. and the average tree 
diameter as criteria, a stocking class was assigned to each 
plot. The next step was to classify the burned-over and 
partially cut plots also; thus a total of 3,550 forest plots in 
all condition and age classes of the loblolly pine type were 
classified. The total type area was then divided into 
stocking classes on the basis of plot distribution. In gen- 
eral, class I represents full stocking, classes I] and HI are 
satisfactory, and classes IV, V, and VI are progressively 


unsatisfactory. 


TasLe 10.—Stocking classification of forest land in the loblolly pine type 


Stocking class ! 
Forest condition All classes 
I Il Ill IV V VI 
Sawlog size: Acres | Acres Acres Acres Acres | Acres Acres 
Vay crow these a ah ee ee 23, 400 | 19, 400 56, 900 79, 700 52, 400 | 73, 900 305, 700 
Secon digrowtheawee as ee 201, 300 228, 900 435, 900 506, 800 609, 200 | 926, 600 2, 908, 700 
i | | kee 
yo tall seer uty ee ee es ese | 224, 700 | 248, 300 492, 800 | 586, 500 661, 600 | 1, 000, 500 | 3, 214, 400 
| 
Under sawlog size: | 
Second growth. __--___---_-- 90, 300 | 59, 400 63, 000 144, 800 | 242, 800 | 616, 600 | 1, 216, 900 
UG PLOGUCtI ON meme ate een creas Pu ar neeaet Mien cue IR neil sae ea PANES Ne ihe eae, el Ole Gi 6, 800 12, 400 | 155, 100 174, 300 
C@lear- cutee sar ts center Ne ee ay eee ee od poe Shae eee | serene Aaa |e See Se all tanec A i ah | 44, 800 | 44, 800 
| | | = 
FTO teal esie sbatae at ae Ns I Se lh 90, 300 59, 400 63, 000 151, 600 | 255, 200 816, 500 | 1, 436, 000 
| 
315, 000 | 307, 700 555, 800 | 738, 100 | 916, 800 1, 817, 000 4, 650, 400 
PAUICONGItIONS Sepa mla ss Na TE ee Nea Wa os PE Ce Percent Percent Percent Percent | Percent Percent Percent 
6.8 6.6 11.9 15.9 | 19.7 39.1 100. 0 


1 Classes I, II, and III represent, in general, satisfactory stocking; the others, less than satisfactory. 
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Only a small part of the forest land (7 percent) is fully 
stocked with desirable trees, and only 1.2 million acres, 25 
percent, can be considered well stocked. Although the 
timber stands are too dense for satisfactory growth on 
some areas, most of the land can support more trees per 
acre and so produce larger annual yields of better-quality 
wood. In some cases, the forest land is fully occupied by 
well-spaced trees, which are, however, of species unmer- 
Three-fourths of the loblolly pine 
Of 


the whole, only about 30 percent of the saw-timber area 


chantable at present. 
land is in the lower three stocking classes (table 10). 


and only 15 percent of the area supporting under-sawlog- 
size stands are rated as satisfactorily stocked. 

Board-foot volumes did not enter into the stocking 
classification, but they help to illustrate the practical 
meaning of differences in stocking. In table 11 the volume 
per acre is the average of all uncut and unburned forest 
plots in each age and stocking class. It represents the 
yield that can be expected from stands under fire protec- 
tion in the different stocking classes. Board-foot volumes 
are present in the younger age classes because of the 


If all the 


loblolly stands were included, average volumes would be 


occurrence of scattered saw-timber trees. 


less in every class because of partial cutting and fire loss. 


Tas_e 11.—Board-foot volume } per acre of uncut, unburned loblolly pine 
stands by age and stocking classes on the average site 


Stocking class 2 
Age class years 
I II ll IV Vv VI 

| 760] 700) 640| 560; 400| 240 

| 3,560 | 3,220 | 2,760] 2,130] 1,300 | 820 

| 7,940 | 6,760 | 5,440 | 3,900] 2,560 1, 740 

| 11,120} 9,360 | 7,280 | 5,220 | 3,600 2, 580 

| 13,700 | 11,280 | 8,880 | 6,500} 4,560 3, 320 

15, 740 | 13,000 | 10,360 | 7,760 | 5,560 4, 080 

17, 520 | 14,600 | 11,760 | 9,020 | 6,620 4, 900 

19, 240 | 16,100 | 13,120 | 10,240 | 7,680 5, 780 

20, 880. | 17, 560 | 14, 420 | 11, 440 8, 760 6, 680 

TOO Moo a eee a eee] 22,320 | 19,000 | 15,720 | 12,640 | 9,840 7, 680 

1 All species included, volumes by the International 14-inch log rule. 


2 Classes I, Il, and III represent, in general, satisfactory stocking; the 
others, less than satisfactory. 


The stocking classification did not take into account 
reproduction less than 1 inch in diameter. Accordingly, 
the 3.5 million acres of loblolly pine land in the lower 
three stocking classes was further classified as to the 
number of well-established pine and hardwood seedlings 
per acre (table 12). The areas bearing more than 600 
seedlings per acre should, with fire protection, become 
reasonably productive, but much of the land with fewer 
than 200 seedlings per acre, and some of that in the inter- 


mediate class, will require interplanting for early attain- 
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ment of good stocking. A large part of the land with 
fewer than 600 seedlings per acre supports enough large 


trees to provide seed, and will not need planting. 


Tae 12.—Poorly stocked areas‘ in the loblolly pine type, by forest condition 


and number of seedlings per acre? 


[In thousands of acres; i.e.; 000 omitted] 


0-199 


- 200-600 
aa 601+ seedlings seedlings | seed- 
5 Pre ota a | lings 
Forest condition | area | ] all 
6 Hard- 3 | Hard- | species 
Pine wood | Pine | wood 

| i} 

Sawlog size: | | 
Old growth_____- | 206.0 16. 2 64.8 6.3} 48.9 69. 8 
Second growth_| 2, 042.6 158. 2 736.9 | 87.8 | 526.3 533. 4 
Motalececoae: 2,248.6 | 174.4] s01.7| 941] 5752| 603.2 

Under sawlog size: | 
Second growth___| 1,004.2 | 106.3 299. 8 93.4 | 209.4 295.3 
Reproduction.___| 174.3 | 35. 6 CBBC ei lmcbSd/ |e stp 43.5 
Clear-cut_______- leeded-4e Sh Reece ane | es Arcee | eeueanets [ese ae 44.8 

| 

Lotalas see 1, 223.3 141.9 343. 2 127.1 | 227.5 383. 6 
| 3, 471.9 | 316.3 | 1,144.9 221. 2 802.7 986. S 

All conditi | 
eens Percent | Percent | Percent) Percent, Percent) Percent 
100.0 91) 330] 64] 231 28.4 

| 


1In classes IV, V, and VI. See p. 25 
2 Of major pine and hardwood species. 


About 42 percent of the land in stocking classes IV, V; 
and VI has over 600 seedlings per acre. These seedlings, 
plus the larger trees present, should equal satisfactory 
stocking; thus the area in classes I, I, and HI will prob- 
ably increase by 1.5 million acres. It may be concluded 
that 57 percent of the loblolly pine type is satisfactorily 
stocked with reproduction and larger trees, but it should 
be remembered that not all of the growing stands are of 
desirable species. For example, hardwoods form most of 
the reproduction on nearly four-fifths of the land that has 
200 or more seedlings per acre. In a forest region where 
wood-using industries depend mainly on pine timber, the 
possible replacement of the pine by hardwoods deserves 


attention and, if the necessity arises, remedial action. 


Forest Fires 


Forest fires constitute a serious problem because the 
effects of past fires add to the difficulties of forest manage- 
ment and because constant vigilance is required for ade- 
quate fire prevention and suppression. The spring fire 
season, extending from about February 1 to May 15, 
corresponds with the period between the cessation of the 
winter rains and the growth of new foliage, at a time when 


strong drying winds are frequent. It is usually more 


Ficure 24.—In the mountain re- 
gion 28 percent of the sound hard- 
wood volume isin cull trees. The 
basal fire scars and subsequent 
decay resulting from forest fires 


are major causes of cull. 


dangerous than the fall season, when the chief hazards are 
the new-fallen leaves of the hardwoods and the dry grasses 
and underbrush of the pine forests. 

Crown fires are infrequent, occurring only in extremely 
dry years. Most of the fires burn only the ground litter, 
Ground fires in the 
pond pine and white-cedar types along the coast are often 


young trees, and bases of older stems. 


difficult to control; they may penetrate the muck soils to a 
depth of several feet, and deep encircling trenches must be 
dug to extinguish them. 

Fires damage the forest in several ways. In both the 
pine and hardwood stands reproduction and young trees 
are killed outright, the proportion of undesirable hard- 
wood sprouts on reproduction areas is increased, and stand 


Basal fire- 


scars on hardwoods cause serious losses in volume because 


composition is often changed for the worse. 


many of the scars become infected with wood-decaying 
fungi. Fire-scarred, partially rotten hardwood trees occupy 
a large amount of the growing space in the mountain forests 
(fig. 24) and their elimination is one of the more difficult 
problems of management. 
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In spite of the protection afforded private and public 
forest lands by the fire-control organizations of the North 
Carolina Division of Forestry, the United States Forest 
Service, the National Park Service, and the Indian Forest 
Service, the losses from forest fires are still severe. In the 
5-year period from 1935 to 1940 an average of 4,535 fires 
burned over 426,170 acres per year. The average annual 
damage amounted to $757,000. About two-thirds of the 
total forested area was under protection and 1.5 percent 
of this land burned over annually with damage amounting 
to $387,000. In contrast, 3 percent of the unprotected 
land burned over each year with damage of $370,000. 

In bad fire years losses are much greater. In 1941 the 
North Carolina Division of Forestry had 11,823,000 acres 
under organized protection. The Coastal Plain experi- 
enced particularly severe spring fires, which spread over 
655,000 acres, 5.5 percent of all State-protected land. In 
the Coastal Plain protection districts from 8 to 10 percent 
of the protected acreage was burned. Not counting 
damage on the national forests and the unprotected 
private forest land in the piedmont and Coastal Plain, 


the State-wide loss was $1,120,000. 


N ORTH CoA RO LAl IN As PIORRS EWS et Reh SAO Rs CaS see AGNiD 


INDUSTRIES 


The Volume of the Forest Resource 


HE estimates of standing timber in the State 
refer to the volume in all trees 5 inches d. b. h. and 
chestnut. Volumes 
Board feet, 


larger, including the dead 
are estimated in three units of measure: 
cords, and cubic feet.? 


Broad-foot Volume 


North Carolina 
amounted to nearly 44 billion board feet, when scaled by 


In 1938 the saw-timber volume in 
the International -inch log rule. This rule closely ap- 
proximates green-lumber tally and results in materially 
higher estimates than those obtained by the Doyle rule 
commonly used in the State. This enormous volume of 
wood constituted nearly 3 percent of all the saw timber in 
the United States and about 11 percent of the total stand 
in the South. Georgia, with 46 billion board feet,® is the 
only State in the South that has more saw timber. More 
than half of North Carolina’s saw timber is located in the 


Coastal Plain (fig. 25). 


SPECIES GROUP 
AND REGION 


SOF TWOODS 
COASTAL PLAIN 


VOLUME 


PIEDMONT 


MOUNTAINS 


HARDWOODS 
COASTAL PLAIN 


PIEDMONT 


MOUNTAINS 


5 10 IS 
BILLION BOARD FEET 


Figure 25.—Distribution of board-foot volume (International Ys-inch rule), 
1938. 


5 Definitions of the three kinds of volume and other terms are given 
in the appendix, p. 70. 

6 Spitters, A. R., and Erprenpeg, I. F. 
U.S. Dept. Agr. Misc. Pub. 501, 70 pp., illus. 


GEORGIA FOREST RESOURCES 


AND INDUSTRIES. 1945. 
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Volume by Species 


Two-thirds of the total saw-timber volume is softwood 
(tables 13 and 38 and fig. 26). Loblolly pine, totaling 16 
billion board feet, makes up nearly three-fifths of the soft- 
wood volume and is by far the leading species in the State, 
In the Coastal Plain it accounts for 54 percent of the total 
saw-timber volume. Shortleaf pine has one-fifth of the 
softwood volume, ranks second, and in the piedmont con- 
stitutes almost half of the saw timber. North Carolina 
was once famous for its vast stands of longleaf pine, but 
these have been succeeded on logged land by loblolly pine 
and at present there is less than a billion board feet of long- 
leaf timber in the State. Pond pine, Virginia pine, and 
cypress are also important components of the softwood 
volume. Pond pine is a much disparaged but extensively 
used species native to the swamps of the Coastal Plain. Its 
chief virtue is that it will grow into reasonably good saw 
timber on sites too rigorous for most other species. The 1 
billion board feet of cypress occurs in scattered stands in 
the swamps and along the rivers of the tidewater area. 
The best stands are in Tyrrell County, along the lower 
reaches of the Roanoke River, and in the bottom lands near 
the junction of the Meherrin and Chowan Rivers. White- 
cedar is not abundant but a large part of the remaining 
supply on the Atlantic Coast is located in Tyrrell County 
and the North Carolina portion of the Dismal Swamp. 

The hardwood volume, which is about one-third of 
the total saw timber, is distributed rather uniformly 
among the groups of hardwood species. Black and water 
tupelos combined are the most abundant hardwoods 
in the Coastal Plain, and sweetgum is a close second.’ 
Not all of the volume of red and white oak is good saw 
timber; a number of species, such as scarlet oak in the 
mountains, post oak in the piedmont, and water oak in 
the Coastal Plain, are of rather poor quality. Normally 
yellow poplar is in constant demand for lumber and 


7There are considerable differences in the machining properties of 
these three species, all of which are sometimes loosely called “gum.” 
See Davis, E. M. 


SOUTHERN HARDWOODS. 
1942. 


MACHINING AND RELATED CHARACTERISTICS OF 


U.S. Dept. of Agr. Tech. Bul. 824, 42 pp., 


illus. 
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Ficure 26.—The volume of 


timber in different spectes, North 


Carolina, 1938. 
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CHESTNUT 


WHITE PINE 


HEMLOCK 


WHITE-CEDAR 


RED SPRUCE 


REDCEDAR 


OTHER HARDWOODS 


6 


VOLUME 
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TOTAL VOLUME 
43.6 BILLION BOARD FEET 
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Tasie 13.—Net board-foot volume, International \4-inch rule, by species group and forest condition, 1938 


Species group 


| 
Old growth | 


econd growth, sawlog size 


Softwoods: 
Lobloily pine 
Shortleaf pine 
Pond pine 
Longleaf pine 
Virginia pine_ 
White pine_ 
Hemlock and spruce 
Red cedar and white-cedar 
“‘@ypress’”’__s = - 


Total_ 


Hardwoods: 
S Weel eum anaes Meee 
Black and water tupelos__ 
Yellow poplar 
Red oaks 
White oaks 
Chestnut 
Other hardwoods__________- 


Total 


All species 


All sawlog 
size condi- 


Under saw- | All conditions 


Uncut Partly cut | Uncut | Partly cut tions log size! 

M bd. ft. M bd. ft. M bd.ft. | Mod. ft. M bd. ft. | M bd. ft. | Mod. ft. Percent 
Bele Pit CEM D iN Ye 1, 495, 500 1, 654, 800 7, 947, 000 | 4, 545, 300 15, 642, 600 | 501,200 | 16, 143, 800 56. 1 
512, 000 | 650, 200 3, 505, 700 1, 100 322, 300 372, 700 22.2 
314, 100 | 140, 200 929, 200 , 300 200, 900 . 200 6.1 
ee ee, aan 39, 500 | 331, 600 | 303, 700 , 400 160, 200 | 990, 600 3.4 
rs oul 14, 100 | Dy 775, 800 242, 700 1, 054, 800 73, 300 1, 128, 100 3.9 
ute ee ee 33, 100 | 214, 500 | 110, 300 396, 400 22, 900 419, 300 1.5 
eae tae nett 212, 200 95, 790 38, 300 476, 500 13, 400 489, 900 V7 
Petes Pe 89, 700 203, 700 10, 700 380, 300 24, 300 404, 600 1.4 
Tee a a 369, 900 251, 400 101, 400 1, 050, 000 | 18, 400 1, 068, 400 3.7 
As See ee 3, O80, 100 3, 371, 300 14, 226, 700 6, 760, 600 27, 438, 700 1, 336, 800 28, 775, 600 100. 0 
ee eee 543, 300 685, 800 659, 300 | 524, 700 2, 413, 100 61, 300 2, 474, 400 16. 7 
oT oh hs Lerneae 1, 015, 900 1, 011, 500 406, 000 213, 300 2, 646, 700 2, 200 2, 688, 900 18.1 
SUSE s Soe 222, 200 | 253, 900 727, 000 290, 300 1, 493, 400 64, 300 1, 557, 700 10.5 
Raa Sy SPE He 388, 500 636, 400 816, 400 461, 000 2, 302, 300 170, 400 2, 472, 700 16. 7 
397, 200 757, 600 550, 400 334, 400 39, 600 144, 000 2, 183, 700 14.7 
151, 200 129, 300 72, 600 523, 400 292, 700 816, 100 5.5 
ee i as te 505, 400 | 796, 500 415, 300 2, 445, 600 191, 900 2, 637, 500 | 17.8 
Sear es 3, 223, 700 4, 271, 000 2, 311, 600 13, 864, 100 966, 900 14, 831, 000 100.0 

6, 303, 800 7, 642, 300 18, 284, 500. 9, 072, 200 | 41, 302, 800 | 2, . 800 43, 606, 600 | - 
oad eile Percent | Percent Percent Percent | Percent Percent Percent | Percent 
| 14.5 | 17.5 | 41.9 | 20.8 | 94.7 5.3 100. 0 


1 Includes second-growth, reproduction, and clear-cut conditions. 


554915°—43 3 


veneer throughout the State, and with special war re- 
quirements, in addition, the 1.5 billion board feet of this 
species may not represent enough growing stock to assure 
a sustained supply. Blight has made chestnut a dis- 
Within 10 years most of the 816 


million board feet of dead chestnut saw timber will be 


appearing species. 


either utilized or lost through decay. 

Nearly three-fourths of the saw-timber volume is in 
second-growth sawlog-size stands which, in the pine 
More than 14 
billion board feet of second-growth timber is located in 


types, occupy about 5.5 million acres. 


stands in which little, if any, cutting has taken place 
and nearly 7 billion feet is in partly cut stands. Only 5 
percent of the softwood volume is in scattered trees in 
under-sawlog-size stands. 

Almost one-fourth of the softwood volume is in olde 
growth stands, with approximately equal amounts on 
One-half of the total 
old-growth volume is loblolly pine and nearly one-fifth 


uncut and partially cut areas. 


is shortleaf pine. About one-third of the total board-foot 
volume of longleaf pine and two-thirds of the total volume 
of hemlock, spruce, and cypress is in these old-growth 
stands. 

More than half of the hardwood saw timber is in old- 
growth stands. This includes three-fourths of the volume 
of black and water tupelos as its principal component. 
When the cypress-tupelo swamps along the coast were 
first logged only the cypress was readily merchantable 
and large areas of black and water tupelo were left stand- 
ing. 
machining these species have aided in demonstrating 


In recent years improved methods of drying and 


A considerable 
quantity of black and water tupelo is now used for veneer 


their suitability for various products. 


and furniture stock, but there is still enough tupelo to 
justify increased consumption for pulp and other products. 
Sawlog-size second-growth stands contain 43 percent 


of the hardwood saw timber. Yellow poplar is rather 
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Ficure 27.—Distribution of board-foot volume by forest condition and 


physiographic division, 1938. 
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common in uncut stands, but the fact that it is generally 
in demand and is utilized more closely than the other 
hardwood species has resulted in its heavy reduction. It 
makes up 18 percent of the uncut-stand volume and 
only 13 percent of the partly cut stand. Contrawise, 
cutting has increased the proportion of sweetgum, because 
much of it being low in quality is not worth removing 
for saw timber. 

About 7 percent of the hardwood saw timber is in stands 
classified as under sawlog size. This volume is in scat- 
tered trees that were considered too poor to cut when 
the stands were originally logged and in young thrifty 
trees since grown into sawlog size. Since as a rule volume 
is not sufficiently concentrated to justify logging, utiliza- 
tion of most of it will be delayed until the young stands 
grow to sawlog size. 

Distribution is not radically different in the three 
The high 


proportion of softwood volume in the second-growth 


geographical divisions of the State (fig. 27). 


sawlog-size condition is especially pronounced in the 
piedmont. Mature stands of cypress and white-cedar 
increase the percent of old-growth softwood volume in 
the Coastal Plain and hemlock has a similar effect in the 
mountain division. 

In the Coastal Plain less intensive utilization accounts for 
the 60 percent of the hardwood volume still in old-growth 
stands, about two-fifths of it in black and water tupelos. 
The piedmont and mountain divisions contain about equal 
proportions of old-growth volume, but with quality differ- 
ences. In the piedmont nearly three-fourths of the old- 
growth volume is in stands from which the best trees have 
been cut. Less severe partial cutting in the mountains has 
left old-growth stands more nearly like virgin timber, 
containing more of the better-quality hardwoods, such as 
yellow poplar, basswood, northern red oak, white oak, 


sugar maple, and ash. 


Volume by Diameter Class 


Efficient utilization must be based on a knowledge of 
volume distribution by tree-diameter classes. Small trees 
require more labor per thousand board feet in logging, and 
logging and milling equipment cannot be operated at top 
efficiency on small logs. The larger trees also yield a 
greater proportion of upper grades and wider boards. On 
small sawmill operations, however, the benefits to be 
obtained from cutting only large trees are closely restricted; 
the cut per acre is necessarily reduced and mill-moving 
costs or log-hauling costs may offset the saving. Moreover, 
small mills are not equipped to handle large logs efficiently. 

Studies of pine roofer operations in eastern North Caro- 
lina indicate that the most profitable balance is reached 


when the minimum cutting limit is about 16 inches d. b. h. 
About two-fifths of the loblolly pine and one-fourth of the 
shortleaf pine volume is in trees at least this size. For 
hardwoods the minimum limit is generally higher but 
varies by species, age of timber, and kind of product. 
Two-fifths of the hardwood volume is in trees 19 inches 
d. b. h. and larger (table 14). 


Tasie 14.—Distribution of the net board-foot volume (International V-inch 
rule) by species group and tree-diameter class, 1938 1 


Seeriesteroup 10-12 | 14-18 | 20-24 | 26+ 
= mass | inches | inches | inches | inches 
Ce EEE | 
Softwoods: | Percent | Percent) Percent Percent 
oblollyjpines sete eee e oes e 38.6] 44.5] 13.5 3.4 
Shortleafipines*2. 250 Jae see eee es |} 588) 34.4 | 6.1 aii 
PONG i pine see ee eee Sas see e ee 51.4 | © 43.5 | 429 9 
Wongleatspineso22e ee a 40.9} 44.8) 12.9 | 1.4 
Wirginiaypines elses eee 69. 6 29.5 a) (2) 
White pine________ 28.3 37.3 | 21.6 12.8 
emo Ck a ea ae 7.4 21.2 21.3 50. 1 
Redispruce:] #222525 2 nus ven Re 34.8 51.3 13.9 (2) 
Red cedar 61.5 28.9 | 9.6 (2) 
White-cedar___. 49.8 42.9 47. 2.6 
Gy press see tn eee eran es ae 25. 4 36. 8 22.6 | 15. 2 
Alisoft wOOGS2eeas= see eset ee ee 44.3 40.9 1122 3.6 
Hardwoods: 
IS wee terri eater onan ee eae re ies A ome 62.7 24.9 12.4 
Black and water tupelo_____---------|----___- 59. 0 29.9 bal 
Vellowspo planes sees eee |e Nee a 62255 |ee 2557; 11.8 
Rede oaks tee anaes ere one ote ues wel |S Se 54.0 | 30.2 15.8 
AWihitetoaks == asec es Soa rn | Se 52.1-|°- 27.4 20.5 
Chestnut sae ae oe ees |e eee 29.7 34.0 | 36. 3 
Otherhard woods teases ase ead Coes 66.8 22.6 | 10.6 
A Shand woods saa aa rs ee oe I 57.9 27.2 14.9 
MlispeclieSh= ss eee Sa ee (3) 65.9 23.5 | 10.6 


1 For similar distribution by physiographic divisions, see table 39, appendix. 

2 Negligible. 

3’ The volume of softwoods in the 10-12-inch class is not included in the 
volume from which all-species percents are derived. 


The distribution of the softwood volume by tree-diame- 
ter class is more favorable for profitable sawmilling in the 
Coastal Plain than in the piedmont (fig. 28), as shown by 
the 40 percent of the volume in 10—-12-1nch diameter class 
in contrast with nearly 60 percent in the piedmont. In the 
mountain region the larger percentage of softwood volume 
in trees 25 inches d. b. h. and over is mostly hemlock, gen- 
erally considered a poor species. 

In the mountain region an even higher proportion of 
hardwood volume is in the larger diameters. Again a 
single species has a strong influence, for over one-third of 
the volume in trees 26 inches d. b. h. and larger is dead 
chestnut. In the piedmont a large part of the hardwood 
volume is in small trees because most of the largest, best- 
quality timber has been cut, and the second-growth oak and 
sweetgum is still relatively immature. Here the oaks grow 


slowly and many trees are 80 to 100 years old before they 
reach minimum saw-timber size. 


It seems inconsistent to find such a large part of the 
hardwood volume in trees smaller than 20 inches d. b. h. in 
the Coastal Plain, where, according to figure 27, 60 percent 
of the volume is in old-growth stands. One explanation 
is that two-thirds of the volume in the smallest diameter 
group is sweetgum and black and water tupelo. These 
species have reproduced prolifically in the partly cut old- 
growth stands of swamp hardwoods, and small second- 
growth trees form an important part of the stand volume. 
Another reason is that many pure stands of old-growth 
black and water tupelos are densely stocked with tall trees 
of medium diameter. 


Volumes Per Acre 


Volume per acre is the primary standard for judging a 
logging chance. Size, age, quality, and location of the 
timber are taken into consideration, but there must be 
enough saw timber per acre to support the operation. The 
minimum varies with the type of operation, the terrain, 
and the kind of timber. Stationary mills supplied by 
logging railroads must operate in heavy stands of extensive 
acreage in order to repay the large investment in railroad 
and logging equipment. As a rule the second-growth 
stands of North Carolina are too light and too scattered 
for railroad logging. The development of portable saw- 
mills, efficient motortrucks, and a network of improved 
highways has altered former concepts of an operable timber 
stand. For truck logging to a stationary mill, a stand of 
2,000 board feet per acre is considered a fair logging chance. 
Operators of portable sawmills, however, will set up for as 
little as 300 feet per acre if the timber is within a quarter of 
a mile of the mill. 

Judging by these standards, most of the board-foot 
volume in the sawlog-size conditions can be profitably 


cut. More than two-thirds of the land is stocked 2,000 


SPECIES GROUP 
AND DIVISION 


DIAMETER CLASS (INCHES) 


SOFTWOODS 

| COASTAL PLAIN 
| 

PIEDMONT 
MOUNTAIN 


HARDWOODS: 
COASTAL PLAIN 


PIEDMONT 


MOUNTAIN 


20 40 
PERCENT 


Ficure 28.—Distribution of board-foot volume by diameter class, 1938 
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Figure 29.—Distribution of area and board-foot volume in the sawlog-size conditions according to the volume of saw timber per acre, 1938. 


board feet per acre or better and these stands contain 
about nine-tenths of the volume in each type group (fig. 
29). 


million acres, bears more than 6,000 feet per acre and 


About one-fifth of the total saw-timber area, 2 


embraces one-half of the board-foot volume in the sawlog- 
Stands stocked with less than 2,000 
feet per acre occupy about one-third of the sawlog-size 


size conditions. 


area in both the pine and hardweod types, but they contain 
only one-tenth of the saw timber. 


Average volumes per acre are usually largest in the 
The 15,390 board feet per 
acre of old-growth uncut stands occurs on less than 
100,000 acres. 
point of view is the 5, 


loblolly pine type (table 15). 


More important from the commercial 
670 board feet per acre in second- 
growth uncut stands of loblolly that represents 1.5 million 
acres. All together the sawlog-size loblolly pine stands, 
totaling 3.2 million acres, average 5,130 feet per acre 


and contain 40 percent of the total saw-timber volume. 


Tas.e 15.—1dverage board-foot volume} per acre, total area, and total volume of the sawlog-size conditions by forest type, 1938 
Old growth Second growth 
a3 i All sawlog S 
Forest type conditions | Total area (Total volume 
Uncut Partly cut Uncut — Partly cut | 
Board feet | Board feet | Board feet | Board feet Board feet Acres M board fee! 

Loblolly pinet i"! 2s: a5 2 Se es ee eee 15, 390 | 7, 830 5, 670 | 3, 510 5, 130 | 3, 214, 400 16, 475, 600 
Shortleat pines 25 e= ae ee ae ee eee ee 11, 510 5, 550 4, 320 2, 690 4,060 | 1, 718, 400 | 6, 971, 700 
Pond: pine: Ase. cere Lk 6 ee we ale ee aay eerie ae 3, 150 2, 790 2, 400 1, 940 2, 480 | 650, 700 | 1, 615, 800 
Longleaf pine 4, 780 3, 510 2, 290 2, 070 2, 700 212, 400 572, 900 
Virginia pine! -=2== 22 8, 840 4, 560 | 3, 570 2, 760 3, 410 | 326, 900 | 1, 113, 600 
White pine ?___- 9, 100 8, 080 | 3, 890 | 2,910 4, 820 199, 700 | 962, 500 
Coverhardwoo0dsac2 2 a ae ee eS ee eee a eee 11, 000 5, 020 3, 930 2, 440 4, 360 | 182, 300 795, 700 
Bottom=landthard woods: 22-<—-. n se e ee | 9, 740 6, 380 3, 950 2, 940 5, 620 | 1, 466, 100 8, 234, 200 
Upland ::hard woods: 2-2 -s ar ee ee eres ee 5, 71 3, 810 | 2, 110 1, 750 2, 730 1, 672, 600 4, 560, 800 
8,820 5, 470 4, 140 2,910 | 4, 280 9, 643, 500 41, 302, 800 


All types 


1 Net volumes by the International 14-inch log rule. 
1 Includes spruce-fir and hemlock types. 


TasLe 16.—Net cordwood volume of all sound material by species group and quality class, 1938 


Sawlog-size trees Sound trees 
Species groups under sawlog Cull trees 2 All sound material 
Sawlog material) Upper stems ! size? 
| Softwoods: Cords Cords Cords Cords Cerds Percent 
| GOD LOLI pp 1 eee as eee ey ns asi a Ale tact ea 37, 413, 300 7, 801, 500 11, 307, 200 1, 199. 600 57, 721, 600 21.9 
Shortleaf pine_____- 15, 627, 600 3, 783, 000 10, 425, 100 971, 500 | 30. 807, 200 11.7 
Pond! pine® = 2 =-=2= 4, 213, 400 1, 236, 700 2, 024, 000 1, 316, 100 8, 790, 200 3.3 
Noon gleafspine seeeses ste sas see en nee eee cose hoo 2, 277, 100 496, 400 1, 102, 400 114, 900 3, 990, 800 1.5 
Wairginiaypines. 2222s ass oak ek ee re ee ee ECU ESS 2, 414, 200 738, 700 2, 532, 100 1, 105, 200 6, 790, 200 2.6 
Mihi tes pine sass Gres sient Tene sel URE a ee ve bara ok oe 910, 900 201, 600 408, 500 62, 400 1, 583, 400 .6 
EV C11] 0 Career nia ete ee ee een een te De ena ae 912, 400 166, 300 83, 000 164, 000 1, 325, 700 25 
Redispruces seen =sae eee eee 207, 300 32, 900 89, 500 17, 300 347, 000 SI 
RR edi ced arse sees cats iene. Sesame 371225 SOQ) be hee as eee tS 225, 600 5, 100 353, 200 oh 
White-cedar____-_- 892, 200 127, 200 439, 100 29, 000 1, 487, 500 .6 
Crys DRESS Eee een Se See eae eel areas PO ena ey 2, 557, 400 711, 100 612, 800 412, 300 4, 293, 600 | 1.6 
CT BYOY Fro he ae a ge en ES 7, 548, 300 15, 295, 400 29, 249, 300 5, 397. 400 117, 490, 400 44.5 
Hardwoods: | 
Sweetgum: 5, 933, 000 3, 385, 300 | 5, 664, 900 2, 072, 900 | 17, 056, 100 6.5 
Black andawater tupeloss2s- 22 os ones cee a ae eo eawac ewes Se 7, 339, 500 3, 722, 900 8, 119, 900 | 5, 917, 900 | 25, 100, 200 9.5 
Yellow poplar 3, 851, 200 1, 831, 300 3, 558, 700 916, 800 10, 158, 000 3.9 
Rediioaksys2 co 6, 605, 000 3, 235, 600 7, 088, 000 | 4, 529, 300 21, 457, 900 | 8.1 
MVVITCYOR KS teers een ae ae erent eRe tae ewes ee 5, 946, 900 2, 845, 700 8, 318, 000 | 4, 808, 000 21, 918, 600 | 8.3 
Ses Gri GAS Ss ee ae oe tee ee a Oe re ane ETE 2, 609, 100 1, 044, 200 2, 174, 700 5, 891, 900 11, 719, 900 4.4 
Othershard woods sss sete ee seamen atlas oe beans outa oe 7, 221, 800 3, 405, 000 14, 291, 100 14, 078, 400 38, 996, 300 14.8 
FAB Les th ee ee eee 39, 506, 500 19, 470, 000 49, 215, 300 38, 215, 200 | 146, 407, 000 55.5 
107, 054, 800 34, 765, 400 78, 464, 600 43, 612, 600 263, 897, 400: |---.--=.-. 
PAU speciestie tse se senate SU Ek Ae ae Se ene eS ee Percent Percent Percent | Percent sew See cede ae| ene ere te 
40.6 13,2 29.7 | 16):5;|) 2-2-2 cetes-te=- 100.0 


1 To a minimum diameter of 4 inches outside bark. Includes large limbs in hardwoods. 

2 At least 5 inches d. b. h. 

3 Entire stem to a minimum 4-inch top considered sawlog material; hence, there is no additional volume in upper stems. 
4 Sound dead chestnut usable for saw timber and extract wood. 


These average volumes per acre by forest type also pro- Volume by Class of Material 
vide a measure of timber conditions in the different parts 


of the State. The loblolly pine and bottom-land hard- 


woods types, which have the heaviest average volumes per 


About 45 percent of the cordwood volume is softwood. 
Sawlog-size trees with their upper stems, contain 70 percent 


a ; of the volume, under-sawlog-size trees 25 percent, and 
acre, occupy more than three-fifths of the forest land in ‘ 8 P ; 


the Coastal Plain. 
of 4,430 board feet per acre in the sawlog-size shortleaf pine 


cull trees only 5 percent. Two-thirds of the sawlog 


Pape rieeene ne ayciae, Nelame material and upper stems is in the Coastal Plain, where 
loblolly pine is a major component (appendix, table 
41). 
of the stand in the northern Coastal Plain, but the propor- 
tion is greater in other parts of the State; in the piedmont, 
where much of the old-field shortleaf and Virginia pine is 


immature, one-third of the softwood volume is in these 


stands affords fair opportunities for utilization without de- : 
: ; : Under-sawlog-size trees make up less than one-fifth 
stroying the growing stock. Three-fifths of the mountain 


forests are upland hardwoods with an average volume of less 
than 2,600 feet in the saw-timber stands, indicating that 
they are badly understocked and low in productivity. 


small trees. Cull trees are not particularly common 


Cordwood Volume 


among the softwoods; here nearly half of the cull volume 


The total volume of sound wood measured in cords is 
remarkably high—2.5 times the volume of all sawlogs 
(table 16). 


identical with the wood reckoned above in board feet. 


The 107 million cords of sawlog material is 
The 
35 million cords in upper stems of sawlog-size trees in- 


The 43.6 million cords 
in cull trees comprises sound material in the stems of cull 


cludes in hardwoods large limbs. 


softwoods and the stems and limbs of cull hardwoods. 
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is in relatively inferior pond and Virginia pines. 

The quality of material making up the hardwood volume 
differs markedly from that of the pines. Only 27 percent 
is sawlog material, partly because hardwoods are consid- 
ered under sawlog size until they are 13 inchesd.b. h. Even 
when upper stems and limbs are included, sawlog-size trees 
account for only 40 percent of the hardwood volume, of 


which nearly half is in the Coastal Plain. 


Tas Ee 17.—Net cordwood volume in stems of sound tress by species group and tree-diameter class, 1938 } 


eS: Pare foie. sie 141 uA 
Species group | mahes inches eects sa | 5 inches and larger 
M cords M cords M cords M cords M cords Percent 
Soft woods: 
Goblolly:pine! ss 2s Sse Se a es ee os Se ee ee 11, 307 20, 409 18, 840 5, 966 | 56, 522 28.3 
Shortleaf pine_ 10, 425 12,491 | 5, 947 971 | 29, 834 | 14.9 
Pond pine 2, 024 | 3, 064 2,175 211 | 7, 474 | 307 
Longleaf pine 1, 103 | 1, 288 | lV 157, 330 | 3, 878 | 1.9 
Virginia; pines. 5522.2 ses ee ee Pen ee eg eee 2, 532 2, 255 876 22 | 5, 685 | 2.8 
Wi teva Le at ere a action eie-s Dei ay eon er Wiese Oe eet 408 377 415 321 | 1,521 8 
Prem lO chests ee eo te SE Ns oe, RE mE Be Oi eae eee 83 | 125 263 | 691 | 1, 162 .6 
Redisprii¢e2. ss. U2 teehee Pee ae eee oe ees ee nets eee tn eee 90 | 95 17 | 28 330 72 
Rediiced arc fq sccsas Sh tne ie ie eS i Sete es ileal Me ya nae elon ee eno 225 | 77 35 | i 348 2 
White-cedar E 439 553 407 | 59 | 1, 458 7 
Gypressnee se eens as Late ses OnE SD Beene eke ce ee St le 613 693 1, 037 827 | 3,170 1.6 
Li irae Oi weree NASI Boe Da etch eA oh 29, 249 41, 427 31, 269 | 9, 437 | 111, 382 Ber 
Hardwoods: | 
Sweetgtim’ 22: S28. 2223 we 2, 567 3, 097 | 3, 913 2, 021 11, 598 5.8 
Black and water tupelos_____ oa 3, 148 | 4, 972 4, 593 2, 746 15, 459 | nT; 
Yellowspoplan® <: <> ose as A ok es ee ee ae See 1, 688 2, 185 2, 303 1, 234 7, 410 | 3.7 
Redioaks $2282 202 Sac oo aia Se IE SU ce DU ee ae See ene ae nn see 3, 152 3, 936 3, 853 2, 752 13, 693 | 6.9 
Wihites oases set 2 eet ote Re Se Tee en ee eaten er RCE) 3, 719 4, 598 3, 383 2, 565 14, 265 Tok 
Chestnutce ti ase os See Sree eae te ee ee ee a Deed 772 1, 403 858 1, 751 4, 784 2.4 
Hickory sso.22 Stn Sens. Mee ae 1, 230 1, 644 1, 167 421 4, 462 22 
Other hardwoods 5. 754 5, 371 4, 133 1, 793 17, 051 8.5 
MMobAle see SUN ce ALU EAE Sean Fs Lf ebe vies ean Mlb Une ener tS 22, 030 27, 206 | 24, 203 | 15, 283 88, 722 44.3 
51, 279 68, 633 55, 472 24, 720 | 200;,102) | ses ma 
All:specles# 2-2 =: ° Sona 2 es pee aoe toa 2 cae ecnes =o ones ope Tae Percent Percent Percent Percent 
25.6 34.3 27.7 >| 24) | Bead oe eer 100. 0 
1 For detailed data by physiographic regions, see table 40, appendix, p. 74. 
The volume of sound under-sawlog-size trees amounts to outstanding part of their volume in small trees. These 


one-third of the total hardwood stand. In the mountains 
particularly, most of these young hardwoods, as the future 
source of saw timber, should be retained in the growing 
stock and managed for that use. On the pine lands they 
are often less desirable because they tend to replace the 


The 


coastal swamps contain a great quantity of immature black 


faster growing and more easily marketed pine. 


and water tupelos which will become valuable for pulp; 
lumber, and veneer (fig. 30). Cull hardwoods, aggregat- 
ing a large volume, are present on nearly all the forest 
land. To devise methods of removing these hard-to-use 
trees at a profit is a major problem of forest management 
and economics. The mountain forests will never produce 
satisfactory yields of timber as long as one-third of the 


hardwood volume is in cull trees. 


Volume by Diameter Class 


Of the total volume in stems of sound trees 5 inches d. b. 
h. and larger, the high proportion contained in small trees 
(table 17) indicates the young, immature character of the 
forest. Almost two-thirds of the softwood volume and 
well over one-half of the hardwood is in trees less than 13 
inches d. b. h. Among the common softwoods shortleaf 


pine (77 percent) and Virginia pine (84 percent) have an 


species are most prevalent in the piedmont, where more 
than 1,500 sawmills compete for the larger saw timber. 
The proportion of hardwood volume in small trees—espe- 
cially of sweetgum, white oak, and hickory—is also great- 
est in the piedmont. 


Volume per Acre 


The average of 11.4 cords per acre for all forest land 
(table 18) includes all sound trees 5 inches d. b. h. and 
larger, but not the sound material in cull trees or upper 
stems and limbs of hardwoods. Saw-timber stands aver- 
age 18 cords per acre, varying from 9.7 cords in the pond 
pine type to 22.9 cords in the bottom-land hardwoods type. 
Sawlog-size loblolly pine, occupying over 3 million acres, 
averages 19.3 cords per acre. The 1.7 million acres of saw- 
log-size upland hardwoods, by contrast, average only 14.5 
cords. Under-sawlog-size stands of all types, which oc- 
cupy 47 percent of the forest land, have an average volume 
of only 4 cords per acre. It is evident that action is needed 
to increase the volume of growing stock in many of these 
younger stands, so that in time they may approach the 


yield of old-growth uncut stands, averaging over 28 cords 


per acre. 


Tae 18.—Average cordwood volume per acre of sound trees by forest type 
and forest condition, 1938 


Old growth, | Second growth, 
sawlog size sawlog size Under act 
Forest type sawlog Beers 
size ? : 
Uncut Barty) Uncut Partly Lions 
= SES | an 
Cords | Cords | Cords | Cords | Cords | Cords 
Loblolly pine -------__- 41.5 23. 2 22.0 14.6 | 3. 4 | 14.4 
Shortleaf pine__________ 3245))|/) 1982 20.4 14. 5 | 6 12.4 
iPondspine ssn aen= see ee 10.5 | 10. 1 9.8 it 1.2 4.0 
Longleaf pine_-__----__- 14.4} 10.1 10. 5 8.3 | 1.8 3.8 
Virginia pine-_-------_- 28.0 | 15.7 17.2 12.7 | 3.6 | 8.7 
White pines sues assuen 28550) (2452 LEAD 14.7 | 5.3 15. 4 
Cove hardwoods.______- 37.5| 20.2] 19.9] 149) 69 13.8 
Bottom-land hardwoods) 32.6 23.4 20.9 15.5 4.2 16.6 
Upland hardwoods_____ 23.9 16.6 13.3 11.5 | 5.9 9.6 
All types_.-_---- | o87| 197| 186| 13.8 4.0 11.4 
| | | 


! Includes material in stems of all sound trees 5 inches d. b. h. and larger. 
2 Average of second-growth, reproduction, and clear-cut conditions. 


G ubic-foot Volume 


The net cubic-foot volume of sound wood in trees $ 
inches d. b. h. and larger, exclusive of chestnut, is summa- 
rized in table 19. Bark is not included; otherwise the 
material is the same as that expressed in cords in table 16. 
The 13.4 billion feet of growing stock is the forest capital. 
If this principal is to be kept reasonably intact while indus- 
tries are supported by the interest it earns, the average 
annual cut should not exceed the annual growth of such 
potential saw timber. The drain upon the growing stock 
can be reduced if greater use is made of the 3.5 billion cubic 
feet of other sound wood in cull trees and upper stems and 
limbs of sawlog-size hardwoods. At present most of the 
small-dimension and part-cull wood is taken only for fuel 
and there is a pressing need for forest products research to 
develop new and better markets for this kind of material. 


Tasie 19.—Net cubic-foot volume of all sound wood, by class of material 
and species group, 1938 


Class of material Softwoods Bard, Total 
| M cu. ft. M cu. ft. M cu. fi. 
Growing stock: | | | 
Sawlogs2a aes esate Ss 8 4, 896, 600 2, 470, 740 7, 367, 340 
| 
Upper stems of softwood saw 1085;480% | ees cee oe 1, 085, 480 
timber. 
Sound trees of under-sawlog size_| 1, 965, 120 2, 957, 390 4, 922, 510 
Rotaleiceta pe eae ee a 7, 947, 200 5, 428, 130 13, 375, 330 
Other sound wood: 
Upper stems of hardwood saw |___________- 1,083,020 | 1, 083, 020 
timber. 
Cullitreeste eset eS 383, 310 2, 069, 650 2, 452, 960 
Mo taller oie eee Sh 383, 310 3, 152,670 | 3, 535, 980 
Alem aterial = sme eee ve ee 8, 330, 510 | 8,580,800 | 16, 911.310 


1 Chestnut is not included. 
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Ficure 30:—Immature black and water tupelos in Gates County. 
are 25 million cords of these spectes in the Coastal Plain, 


Pine Poles 
Many of the loblolly, shortleaf, and longleaf pine trees 


included in previous tabulations of volume are suitable for 
use as poles. Estimates based on classification of indi- 
vidual trees in the woods indicate that there are about 47 
million poles in the pine forests of the piedmont and 
Coastal Plain (table 20). On the average, about every 
seventh pine tree between 7 and 18.9 inches in diameter is 
sufficiently straight, clear, and uniformly tapered to 
qualify as pole material (fig. 31), and only 1 out of 10 of 
these poles will be longer than 30 feet. More than half of 
the potential poles are only 20 feet long and almost three- 
fourths of them represent trees less than 11 inches d. b. h. 
The best source of long poles is the northern part of the 
Coastal Plain, particularly in the loblolly pine stands be- 
tween the Roanoke and Chowan Rivers. Although there 
are a great number of poles scattered throughout the east- 
ern and central parts of the State most of them will be cut 
for sawlogs, pulpwood, or other products. To meet this 
competition, wood-treating plants and other consumers 
usually have to pay a premium for pole timber. 


F394992 


Ficure 31.—Jn 1938 about 151,000 pine poles were delivered te Portsmouth and Norfolk, Va., and Wilmington, N.C. 


Tanning Matertal 


Chestnut wood, chestnut oak bark, and hemlock bark 
used in the manufacture of tanning extract are cut only 
in the forests of the mountain region. Practically all of 
the chestnut trees are dead, but still usable for extract. 
The total amount of sound chestnut wood is about 11.7 
million cords (table 21), but not all of it will be available 
to extract plants. Stumpage prices are higher for chestnut 
saw timber than for extract wood; timber owners will en- 
deavor to sell most of the 2.6 million cords of chestnut 
to sawmill Furthermore, about 


sawlogs operators. 


625,000 cords of the nonsawlog material is in scattered 
trees in the pine stands and is probably economically 
unavailable. Experts familiar with the region estimate 
that about 60 percent of the remaining 8.5 million cords 
can be utilized. Extract plants have, therefore, a reserve 
supply of about 5 million cords, which will either be con- 
sumed within the next 10 to 15 years or largely lost through 
The distribution of the chestnut 


indicated in figure 32. 


decay.8 timber is 


8 In this connection it may be of interest to refer to Forest Prod. Lab. 
Tech. Note 224, A UTILIZATION GUIDE FOR BLIGHT-KILLED CHESTNUT. 


4 pp. 


[Processed.] 


TaBLe 20.—Total number of pine poles! by length and tree-diameter class, 1938 


Tree-diameter class (inches) 20 feet 25 feet 30 feet 35 feet 40 feet pee All lengths 

| | | 

| 1,000 poles | 1,000 poles | 1,000 poles | 1,000 poles | 1,000 poles | 1,000 poles | 1,000 poles | Percent 
@ tO:89o 52822 See ee ee ae ee 13, 140 | 3, 228 ga el (ee ee ee ee eed | 17, 541 37.1 
9 tom0g.ty ae eter a see ee NOR 9, 074 4, 184 | 2, 650 843 | 192 30 16, 973 | 35.9 
11 to 12.9____.._____- Sw A SEL SS a ele ee eel 2, 625 | 2, 608 | 2, 021 a8 | 378 230 | 8, 860 | 18.7 
13) tO)14.9u = 2220s. Ss 2 teks ese eS eae ee Se 165 673 | 986, 846 302 192 3, 164 6.7 
US'TO1629) . 22 322 eed ses Se ewe oe eee ee eee | eee | 43 | 154 192 163 168 720 1.5 
U7 tO/1819. 2. e222 sessed sss eteh aos te ae eek Saeed a Se a |e ee | Se a eee 3 12 28 43 -1 

{ 25, 004 10, 736 6, 984 | 2, 882 1, 047 648 47) 301s pee eee 

Totali--4- 22251252. Sseses ee eee eee ers eee Percent Percent Percent Percent | Percent Percent 
‘| 52.9 22.7, 14.7 6.1 | 2.2 Te Oy ewe See 100. 0 


1 No estimate of pole material was made in the mountain region. Includes loblolly, shortleaf, and longleaf pine. 
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Ficure 32.—Chestnut is most abundant in the southwestern half of the mountain region, as illustrated in this geographical distribution of chestnut timber. Each 
dot represents a quarter-acre plot containing at least three sound trees 10 inches d. b. h. or larger. 


From the board-foot volume of standing timber it is TaBLe 21.—Net cordwood volume of chestnut by class of material, 1938 


estimated that approximately 440,000 tons of chestnut 

oak bark and 320,000 tons of hemlock bark are on sound Class of material 
‘|| growing trees and an additional 400,000 tons of chestnut 5 

oak bark are on cull trees. Some of the bark on sound ete bee Oe es ln poe 100 | eer 


9 
trees will be wasted when unpeeled logs are sawed for Wippenisteriset ee eal Mees ee ty | 1, 044, 200 | 8.9 
Gulletteesofisawlogtsizet=s 22422. =. Sea 2222s | 5, 891, 900 50. 3 

9 


Volume of chestnut 


lumber while that on culls is expensive to obtain because Ta SOR Fs 


Wnder-sawlog-sizetreesw2 a2 bs eee eel eels 


the trees are located on the higher, less acessible ridges z 
a = All material SE ee ate Oe a oe Pam A SO 11, 719, 900 | 100.0 
where they would have to be cut for the bark alone. 
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The Forest-Products Industries 


HE timber resources already described provide raw 

material for several active forests-products indus- 

tries. Lumber accounts for nearly half of the value 
of output, but other wood products are increasingly impor- 
tant. Many different tree species and local markets for a 
diversity of items make possible a wider range of forest 
industrial activity than is found in most forest areas of 
equal size. 

The growth of the furniture industry in North Carolina 
has stimulated the manufacture of furniture veneers and 
plywood, dimension stock, and excelsior. Likewise the 
production of fruit, potatoes, and other vegetables for 
market has created a demand for baskets, hampers, barrels, 
crates, and other containers supplied by local package 
veneer and cooperage plants. The expanding pulp and 
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paper industry finds an ample supply of pulping woods, 
both pine and hardwood, in North Carolina, and the quan- 
tity of chestnut and tanbark is great enough to give the 
State high rank in the production of vegetable tanning 
extracts. A small but necessary activity is the fabrication 
of shallow tobacco baskets used in marketing the tobacco 
crop of the State, and nearly 1 million cords of fuel wood 
was consumed in curing tobacco. The numerous textile 
mills use thousands of wooden shuttles, some of which are 
fashioned from blanks made by shuttle-block mills in the 
mountains and piedmont. Over half a million hewn cross 
ties are sold to railroads each year. In 1938 the primary 
forest industries included nearly 3,000 operating plants, 
and the value of all forest products, including fuel wood, 
was about $55,000,000 (table 22). 


192s 1930 1935 1940 


Ficure 33.—Lumber production in North Carolina, 1905-40. (1905-36, Bureau of the Census; 1937, Forest Survey 1938-40, Forest Survey in cooperation 
with Bureau of the Census.) 
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Ficure 34.—d, Loading pine logs with cross-haul and (B) unloading by hand at sawmill. 


Tasre 22.—Production and value of forest products, 1938 \ 


Units pro- | 


Product Plants duced or Value 
used 
| Number | M board feet Dollars 
Hea Der We teres Beers errant 2, 752 1, 439, 000 26, 239, 000 
WVEN Cera sree eee i ra 57 110, 000 5, 105, 600 
Cooperate === ee Sey 10 10, 500 209, 500 
‘Dimensiontstocke:===ss—22 - = 2 34 11, 300 564, 300 
Shin ges Gee tasers tae we. | 32 8, 100 162, 700 
| Pieces 
He WwI\CLOSS}tiES sa ee ere 708, 700 466, 700 
Poles; piles;;and ‘posts--2222-=_/_2_|522____- 159, 400 304, 200 
Cords | 
LEAD oes eae a ee i ee 4 2 405, 700 7, 072, 300 
Manningextlach acer ake ee Cs 10 | 3 186, 100 | 2, 500, 000 
Mielaw.00d 42 ese ee een ne | seroma 5, 773, 000 11, 585, 100 
Miscellaneous manufacturers 5______ 21 14, 500 | 421, 500 
Miscellaneous farm use_-----____- 180, 900 361, 800 
ho tale eee ek ‘ 259204 aes ee 54, 992, 700 


1 Lumber production includes sawn ties; obtained cooperatively with the 
Bureau of the Census. 

2 Chestnut used for pulp is also included with wood used for tanning extract. 

3 Chestnut wood, chestnut oak, and hemlock bark. 

4 Includes 16, 600 cords of hardwood distillation wood, and fuel wood pro- 
duced by farmers for their own use. 

5 4 handle, 9 shuttle block, 3 tobacco basket, 1 insulator pin, and 4 excelsior 
plants. 


The Lumber Industry 


Since 1905 the reported annual production of lumber 
has averaged about 1.2 billion board feet lumber tally. 
The 1914 cut, the largest reported, was 2.2 billion feet, 
and the smallest was 383 million in 1932 (fig. 33). For 
the 36-year period 1905-40 the aggregate cut was 44 
billion board feet, or almost as much as the total volume 
of saw timber now standing. 

The theoretical capacity of the mills operating in 1938 
was about 3.5 billion board feet lumber tally, annually 
computed on the basis of 275 working days of 8 hours 
each, although many of the smaller mills never operate 
at capacity for any extended period. If another shift 
were added, productive capacity would be doubled without 
operating the several hundred small mills idle in 1938. 
On the basis of that year’s cut of 1.4 billion feet, it is 
obvious there was at least 400 percent excess milling 
capacity. This need not lead to chronic overproduction, 
however, because the small mills can readily adjust their 
output to meet changing conditions, many of them ceasing 


to operate when markets are poor. 
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Logging 


Cutting practices vary widely on logging operations 
in North Carolina, but as a rule a high proportion of the 
saw-timber volume in trees larger than 10 inches is har- 
vested. The methods of skidding and transporting the 
logs are not particularly destructive to the growing stock- 
On most operations the logs are skidded and bunched 
in the woods by animal power. Tractors are used for 
skidding on about 10 percent of the operations in the 
Coastal Plain and piedmont, but they are rarely used in 
the mountains. In the Coastal Plain skidders are some- 
times used to log the swamps and the less accessible pine 
land. Light power skidders geared to a truck engine are 
used on the smaller operations but the larger outfits use 
steam. skidders. 

Logs are hauled short distances to the mill with high 


wheels or wagons, and up to 35 or 40 miles on trucks. 
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Location within counties is approximate 


Ficure 35.—Location of sawmills 


Trucks are used for the long haul on practically all of the 
operations in the Coastal Plain (fig. 34). Almost one-half 
of the mills cutting over 20 M board feet per day obtain 
logs also by water haul and about one-fourth of them use 
common carrier or logging railroads. In the piedmont 
the small sawmills are usually set up in the timber tract 
being logged, and most of the logs are either skidded 
directly to the mill or hauled to it by team. The larger 
mills, cutting 10 M to 20 M feet per day, are moved less 
frequently and logs are carried to most of these by truck. 
In the mountain region small mills are often set up in 
the valley bottoms and the logs skidded by team down 
the slopes directly to the mills. Trucks are used on the 
larger operations and a few of the largest hardwood band- 
saw mills bring in part of their logs by railroad. Where 
hauling is necessary, the average distance in the piedmont 
and mountains is about 3 miles in contrast to 11 miles 


in the Coastal] Plain. 
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Lumber Manufacture 


In 1937 the total lumber production in North Carolina, 
as reported to the Forest Survey, was 1.56 billion board 
feet; in 1938 it dropped to 1.44 billion (table 23), and in 
1939 to 1 billion feet. National-defense orders stimulated 
lumber production in the latter part of 1940 but the total 
for the year was only 1.3 billion feet. 

The 2,752 sawmills (fig. 35) operating in 1938 have been 
grouped into four classes on the basis of production per 
10-hour day. The 2,588 small portables or 
mills,” equipped with circular saws only, have a cutting 


«e 
ground 


capacity of less than 10 M board feet per day and an 
average production of less than 500 M feet per year (fig. 
36). They are characteristically underpowered, utilizing 
old automobile engines, or small Diesel, gasoline, or steam 
units. The rough lumber they produce is trucked from 
the woods to concentration yards for finishing and final 


distribution. Such mills dominate the industry in the 


Tasre 23.—Number of mills and lumber production, by region and species 


group, 1937 and 1938 


| Hard- | 
en xi ee Softwood wood : re 
Year and region Mills | production | produc- Total production 
tion 
| M board | M board | M board 
1937: | Number feet | feet feet Percent 
Coastal Plain_ | 800 597, 400 91, 200 688, 600 44 
Piedmont____-_- 1, 600 547, 200 77, 200 624, 400 40) 
\Mountain__---_-- 642 190, 600 | 247, 000 i6 
| 
Total =2- ----| 3,042 1, 201,000 359, 000 | 1, 560, 000 100 
1938 | 
Cvastal Plain. -___| 765 | 594, 700 72, 800 667, 500 46 
Piedmont 1,417 | 516, 500 61, 600 578, 100 40 
Mountain_.____- 70 | 54, 100 139, 300 193, 400 14 
| 
iets = = 
Rotali.:-s2s2 24 | 2,752 1, 165, 300 273, 700 1, 439, 000 100 


with the Bureau of the 
Census for mills cutting more than 50 M board feet per year. 


1 Compiled from data obtained cooperatively 
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piedmont, where in 1938 they sawed over 90 percent of the 
lumber. About 70 percent of the State’s lumber cut was 
produced by small sawmills (table 24). 


Tasie 24.—Lumber production by region and mill capacity class, 1937 and 
T938 


Mill capacity class 
(Board feet per 10-hour day) 


Year and region 


o | 20M to |40Mand_ 


Less than | 10 Mt Rear 
10 M 19 M 39 M over | “~) mills 
M board | Mboard | Mboard | Mboard | M board 
19387: feet feet feet feet | feet 
Coastal Plain____ 288, 8CO 117,300 | 185, 400 97, 100 €88, 600 
Piedmont. __-_-_-_- 581, 00 38, 900 4°00: || eee cae 624, 400 
Mountain______- 158, 600 38, 500 49 900i cee e=2_< 247, 000 
Total 1,028,400 | 194,700 | 239,800 97,100 | 1, 560, 000 
1938: 1 
Coastal Plain___- 309, 800 109, 100 159, 300 89,300 | 667, 500 
Piedmont_______- 539,900 | 31, 800 68400} | 2s vere | 578, 100 
Mountain________ 132, 900 25, 000 35,500'|e2 Sa2 5 193, 400 
Total2-2 05 222 982, 600 165, 900 201, 2C0 89, 300 | 1, 439, 000 
! Compiled from data obtained cooperatively with the Bureau of the Cen- 
sus for mills cutting more than £0 M board feet per year. 


Closely akin to the small portables are the 114 mills with 
a cutting capacity of 10 M to 19 M board feet per day and 
an annual production of 1,000 to 2,000 M feet. The smaller 
mills in this size class are moved frequently and their mode 
of operation is similar to the small portables. The larger 
mills with production approaching 20 M feet per day are 
usually semipermanent; logs are hauled from the logging 
operation by truck, or purchased delivered at the mill 
yard. Over half of the mills of this class are located in the 
Coastal Plain, where they cut 16 percent cf the lumber; 


Figure 36.—Portable sawmills of this type sawed 70 
percent of the lumber in 1938. 
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as a whole they account for 11 percent of the State cut. 
Circular saws are the usual epuipment, although a few of 
the permanently located plants have band saws. About 
three-fourths of the mills of this class in the Coastal Plain 
operate planers, but in the piedmont and mountains the 
proportion is less than one-fourth. 

The 45 mills cutting between 20 M and 39 M feet per 
day are located in the Coastal Plain and mountain divisions. 
The Coastal Plain mills cut about two-thirds pine and one- 
third hardwoods and average about 6 million board feet 
per year, or one-fourth of the regional total. They have a 
full complement of manufacturing equipment, including 
dry kilns, and their general organization provides for eff- 
cient utilization of second-growth timber. About half of 
their logs are purchased delivered and the rest are obtained 
as stumpage. The 9 largest sawmills in the mountain 
region are hardwood mills of this size class. All but 2 are 
band mills and their product is chiefly unfinished hard- 
wood lumber. In 1938 they cut about one-fifth of the 
lumber produced in the mountain region, but it is proba- 
able that some of these mills will cease operating within 
the next decade as the old-growth timber on which they 
depend is gradually depleted. 

In 1938 there were in North Carolina only five operating 
sawmills with a capacity of 40 M board feet or more per 
day. All were situated in the Coastal Plain at or near 
Elizabethtown, New Bern, Washington, Hertford, and 
Elizabeth City, respectively. Their capacity ranged from 
40 M to 125 M board feet per 10-hour day, and their 
annual cut varied from 9 to 25 million board feet per 
mill. This output amounted to 13 percent of the lumber 


cut in the Coastal Plain, but only 6 percent of the State 
total. 


Tasie 25.—Lumber production and value at mill, by species group, 1938 


Species group Production Value 
Thousand 
board fee Dollars 
Wrellowa pine tas wae een en el er Ee en esses 1, 054, 500 18, 000, 000 
IMixedtOakis epee see ee eee ee 122, 500 2, 674, 900 
(Chestnuts see ee Sees eh Se ee oe 37, 300 672, 500 
ex CV DT OSS pines aia eee tage aan wo eas 30, 500 795, 700 
Ye llOWsDOD lar ween eee eee ieee eae | 30, 400 720, 200 
Black and water tupelo_.____________________- 26, 000 445, 800 
Sweetgums seas ae ae ee ae ee ee 23, 800 434, 900 
Hardsandsoft;maple: 22222528522 eae oo 12, 100 349, 200 
Wihitesp ine seer aso ere ee sees a ae 11, 400 233, 400 
emo A ees ee ee as ee ee ee 5, 500 104, 200 
ING oY Me case sl ES SEE A ose ne a ear ae 3, 600 103, 100 
Red cedar and white-cedar______-___-_-_______- 3, 600 155, 300 
1B ASS W.00 GC seeses tee eer aetna AR 3, 200 102, 500 
ELI CKO y eee et ee I See 1, 900 37, 600 
i 1, 500 45, 600 
800 17, 100 
Sycamore ssa ee nee eee Lhe 300 5, 800 
Walnut 300 23, 500 
Windetermine dee tessa eee oa ree Sera 69, 800 1, 267, 700 
Mota Sexssetyeeeec sete en oat ee 1 04394000: 113262239: 000 


1 Mainly loblolly and shortleaf, with some longleaf pine and minor amounts 
of other species. 


Value of Lumber 


The total investment in logging equipment and sawmills 
is approximately $10,000,000 or about $7 per M_ board 
feet annually cut. With this relatively small capital 
investment the industry in 1938 manufactured lumber 
with a value at the mill of over $26,000,000 (table 25). 
Yellow pine lumber, chiefly loblolly and shortleaf, ac- 
counted for two-thirds of the total value and oak for a 


tenth. 


Distribution of Lumber 


The fact that a large number of the sawmills produce 
rough lumber and sell it to local concentration yards for 
planing and grading makes an accurate determination of 
the lumber distribution difficult. 
it appear that a high proportion of the lumber is consumed 


Sawmill records make 


locally, whereas actually the concentration yards, after 
assembling it, distribute much of it outside the State. 
Data obtained in 1938 by the Bureau of the Census in 
cooperation with the Forest Service indicated that 374 
million board feet was sold in other States and foreign 
countries—probably a conservative estimate and yet 
About 32 million 
feet was shipped outside the United States and the rest 


equal to one-fourth of the total cut. 


was distributed, as shown in figure 37, among the States 
east of the Mississippi River. Pennsylvania, New York, 
Maryland, Virginia, and New Jersey are the principal 
markets. Proximity to these centers of consumption 


gives North Carolina a great advantage over timber- 
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Ficure 37.—Reported distribution of lumber from North Carolina in 
millions of board feet, 1938 


producing areas on the Pacific coast and in the deep 
South. The rail rate per M feet of 2,500 pounds was 
recently $6.75 from Raleigh, N. C., to Philadelphia, Pa., 
and $8 to New York. To ship lumber from the Douglas- 
fir region to the Atlantic coast normally costs about $20 
per M feet by rail and about $12 by water. 


Other Forest-Products Industries 


The following discussion of individual industries and 
statistics of plant operations, production, and raw- 
material consumption attempts to give a picture of the 
nonlumber forest industries as of 1938. The locations of 


plants in that year are given in figure 38. 


Veneer 


The veneer industry has grown steadily in North 
Carolina since 1905 to a total of 57 plants, operating at 
about 85 percent capacity, and using 110 million board 
feet of logs. The value of the veneer, before its conversion 
Only 


in Washington and Florida is the industry on a larger scale. 


into plywood or containers, was about $5,000,000. 


wee oe a 
yeah Ata 


Sh 
PA) NaN. < ‘| cAI DS wane? S| 
| main ve 7 CzADA mani 5 
EXCELSIOR 


TOBACCO BASKETS 


SOFT TIS 
| Sun iid agate : 

| RIT Os LP ES 
ear, as TK Lita 


SHUTTLE BLOCKS 


HANDLES 
AN 
INSULATOR PINS 


Ficure 38.—Approximate location of primary nonlumber forest industrial plants in North Carolina, 1938. 
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Figure 39.—In /938 more than 
4,000 men were employed in the 
57 veneer plants in the State. 


Nearly all the veneer is sold locally, largely to the fur- 
niture industry. About 600 million square feet of this 
semifinished product is manufactured in a year by 38 
plants, which use 71 million board feet of bolts. The 
bolts average 18 inches in diameter and are chiefly yellow 
poplar, sweetgum, black and water tupelos, and white oak. 
The average 1938 price paid for bolts was $25 per M board 
feet delivered at the plant. 

To provide materials for packaging the truck crops and 
fruit that are grown in considerable quantity in the State, 
They 


use in a year some 39 million board feet of bolts, in making 


19 plants manufacture package veneers (fig. 39). 


about 300 million square feet of veneer. Black and water 
tupelos, sweetgum, and loblolly pine are the principal 
species used and the bolts average 12 to 16 inches in 
diameter. 


The veneer industry will probably continue to expand. 
The State already has a high rank in the manufacture of 
wooden household furniture and the continued growth of 
this industry increases the market for veneer. The demand 
for container veneers is at present gaining enormous im- 
petus from war demands. Before the war emergency, it 
appeared to be paralleling the increase in the acreage of 
truck crops, which has been almost 50 percent in the past 
decade. If the active veneer plants operated 275 8-hour 
days per year, they would consume about 130 million 
board feet of bolts and increase their production about 
15 percent. Wood supplies are adequate for an even 
greater consumption, particularly if more of the high-grade 
logs are devoted to this use instead of to lumber. High- 


quality yellow poplar is scarce in the territory of some 
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plants, but in the Coastal Plain there is a great quantity 
of black and water tupelos suitable for veneer. 


Pulp 


In 1941 there were four plants in North Carolina manu- 
facturing wood pulp. One at Roanoke Rapids started pro- 
duction in February 1909, and was the first mill to manu- 
facture sulfate pulp commercially in the United States; 
it was also the first to use southern yellow pine in the sul- 
fate process. Another was established at Canton in 1907 
and 30 years later was making sulfate, bleached sulfite, and 
soda pulp as well as a great variety of papers. A third 
plant was a sulfate pulp mill, constructed at Plymouth in 
1937; in 1940 additions, including new equipment doubled 
its capacity. The fourth is a semichemical plant at Sylva. 

According to Post’s Paper Mill Directory of 1941 the 
combined 24-hour capacity of these four establishments is 
710 tons of sulfate pulp, 150 tons of soda, 125 of sulfite. 
and 70 of semichemical, a total of 1,055 short tons of pulp. 
This is about 3 percent of the national pulp-mill capacity, 
but gives North Carolina tenth place among the pulp-pro- 
ducing States. The mills operated at two-thirds of capac- 
ity in 1938, making pulp valued at about $7,000,000 
exclusive of the value of paper manufactured at Canton 
and Sylva. 

Operating 310 days per year, normally considered to 
represent full capacity, these four plants could produce 
about 327,000 tons of pulp, using approximately 650,000 
standard cords of wood. They used 406,000 cords in 1938, 
and paid for it about $2,500,000. Sixty-six percent of the 


wood was pine and hemlock, 27 percent was chestnut, and 
7 percent was mixed hardwoods. Three of the plants use 
5-foot wood measured in 160-cubic-foot units; one plant 
buys 128-cubic-foot standard cords. Most wood within a 
40-mile radius of the plants is hauled by truck; railroads 
are used for distances up to 200 miles. The plant at Plym- 
outh obtains some wood by barge haul. Wood is usually 
procured by the contract system, whereby the company 
contracts with several individuals who agree to deliver stat- 
ed amounts of wood at the contract price. The contractors 
assume the responsibility for locating, buying, cutting, and 
delivering the wood to the plant. This system relieves the 
company of many details of bargaining, supervision, and 
transportation, but experience has shown that some con- 
tractors have caused considerable forest devastation and 
have frequently paid the landowner less than a reasonable 
price for the standing timber. The progressive pulp and 
paper companies in North Carolina and elsewhere in the 
South have recognized the trend of public opinion and the 
urgency of assuring a permanent supply of raw material, 
and they are accordingly taking steps to improve timber- 
procurement practices. 


Tanning Extract 


In the mountain region chestnut wood and chestnut 
oak and hemlock bark are used by an active tanning- 
extract industry. Of the 10 plants making extract in 1938, 
two of the largest producers, the pulp and paper mills at 
Canton and Sylva, produced it as a by-product. Accord- 
ing to the Bureau of the Census, the total extract output in 
1935 had a value of $2,600,000, more than one-half that of 
all chestnut and oak extract made in the United States. In 
1938 the 10 plants used 168,600 cords of chestnut wood 
and 17,500 cords of hemlock and chestnut oak bark. This 
includes the chestnut used by the 2 mills making both ex- 
tract and pulp, and to that extent duplicates the pulpwood 
consumption estimate. The wood requirements for capac- 
ity operation of the 10 plants are about 292,000 cords of 
chestnut and 25,000 cords of bark. 


Dimension Stock 


Small dimension stock consists of billets or blanks sawed 
or split to specified widths and thicknesses and to specified 
lengths less than the ordinary commercial minimum of 
8 feet. 
dimension stock for sale to local furniture factories. They 
were distributed throughout the State (fig. 38) but were 


In 1938 there were 34 small mills manufacturing 


most numerous in the piedmont. Their total consumption 
in 1938 was about 11 million board feet, or an average per 
plant of only 3 M board feet per day. At capacity opera- 
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tion for 275 days a year the mills could consume about 30 
million feet. Those in the Coastal Plain used black tupelo 
almost exclusively; those in the piedmont and mountain 
divisions used white oak, hickory, yellow poplar, maple, 
ash, birch, and beech. Most of the logs were bought de- 
livered at the mill, and at least three-fourths of them were 
cut from second-growth timber. The value of the furniture 


squares produced in 1938 was about $565,000. 


Fuel Wood 


As indicated in table 22, more wood is used each year 
for fuel than for any other purpose. The 5%4 million cords 
consumed in 1938 was three-fifths pine and two-fifths 
hardwood. Home-grown wood used on the farms makes 
up the greater part of the total, but the cutting and distri- 
bution of fuel wood as a commercial enterprise is of con- 
siderable importance. The previously mentioned survey 
in cooperation with the Bureau of Agricultural Economics 
indicated that in 1937 farmers sold fuel wood from their 
farms worth 1.3 million dollars while other farmers paid 
$680,000 for wood, chiefly for curing tobacco. The con- 
sumption was distributed as follows, according to Forest 
Survey data: 


Percent 
Farm homes: aco )isjccce soca alee ea See 63 
Curing? tobaccos iia nie ee Enea 16 
Rural non farmshomes=5 ease eee ee Oni ee eee 14 
Schools, small commercial establishments, city ho mes............ 7 


The average farm family used 12.2 cords of wood per year 
for cooking and heating, rural nonfarm families averaged 
4.8 cords, and city families 2 cords. Tobacco curing re- 
quired on the average 1.9 cords per 1,000 pounds of tobacco 
and the total volume used was 900,000 cords. 
mately half of all the fuel wood was obtained in 1938 from 


Approxi- 


sawmill slabs, cull trees, and tops, limiting the fuel-wood 
drain upon the sound-tree growing stock to just under 3 
million cords. 


Minor Products 


Of the 10 cooperage plants operating in the State in 1938— 
at about 85 percent capacity—5 in the Coastal Plain were 
making heading and slack cooperage out of pine, 2 in the 
piedmont were turning out pine staves for tobacco hogs- 
heads, and 3 upland plants were making tight cooperage 
from white oak. The value of staves and heading pro- 
duced was about 1 percent of the value of all cooperage 
produced in the United States. 

The 32 shingle mills, which are small and migratory and 
consequently difficult to assay accurately, manufactured 
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Ficure 40.—Untreated cross ties at a preserving plant, Wilmington, N. C. 


in 1938 approximately 50,000 squares in all. Mills in the 
Coastal Plain utilized white-cedar and baldcypress, and 
sold chiefly to wholesalers, jobbers, and retail lumber deal- 
ers; those in the piedmont made pine shingles on a custom 
The typical mill made about 10,000 


shingles per 8-hour day. 


basis for local use. 


About 612,500 hewn cross ties were sold to public-carrier 
railroads in 1938 (fig. 40). Of these, 516,000 were red and 
white oak, 67,500 were baldcypress, and only 29,000 were 
pine. The 
additional 96,200 ties were purchased by logging ra‘lroads 
in the State. 

Treating plants in Portsmouth and Norfolk, Va., and 
Wilmington, N. C., purchased nearly all of the 151,000 
poles and piles produced during 1938. All but 3 percent 
of these were pine. About 8,000 black locust fence posts 
were cut in the mountain region for railroad use and some 
400 white-cedar posts were cut in the coastal swamps. 


The purchasers included nearly 40 railroads. 


Some of the hickory timber in the piedmont goes into 
the manufacture of handles. In 1937 six handle plants 
were operating, but in 1938 only the four largest plants 
reported. One plant, using yellow poplar, maple, oak, and 
ash, made broom and mop handles; the rest made all types 
of tool handles from hickory stock. In 1938 about 3,600 
cords were used. 

Shuttle blocks for the manufacture of shuttles were made 
at nine small specialized mills and one hardwood dimension 
Dogwood was used in all plants but one, which 
The total consumption of 


plant. 
used beech, birch, and maple. 


wood was about 1,500 cords, purchased from local farmers. 
This yielded approximately 600,000 rough blocks, of which 
a large proportion were shipped to Greenville, S. C., and 
Charlotte, N. C., for remanufacture. 

Tobacco baskets are large, shallow baskets made of hand- 
riven oak splits and a rim of sawn lumber. Three plants, 
all in Yadkin County, assembled about 250,000 of these 
baskets in 1937 from 5 million splits made by farmers of 
the surrounding counties, who received about $45,000 for 
their timber and their work. About 1.5 million board feet 
of red and white oak logs were used. The same consump- 
tion was assumed for 1938. 

Four excelsior plants used about 5,000 cords of second- 
growth pine and yellow poplar in 1938 and made excelsior 
valued at $120,000. The wood, about 15 percent yellow 
poplar, is purchased by the cord delivered at the mill yard. 
The average daily capacity is 5 cords, which works up into 
about 5 tons of excelsior. 

A few hundred cords of oak were used by a plant mak- 
ing insulator pins, and other hardwood: consumption in- 
cluded 20,000 cords shipped to distillation plants outside 
the State, and 181,000 cords used for fence posts and other 
farm maintenance. The value of all these products was 
about $1,150,000. 


Summary 


In 1938 about 11 million cords of wood, including saw 


timber and fuel wood, was consumed by the primary forest 


products industries in North Carolina, but because of the 
use of cull material for fuel this volume is about 3 million 
cords more than the actual drain upon the sound-tree-grow- 
ing stock. Half of this volume was used commercially and 
the rest for fuel wood. Of the $55,000,000 valuation given 
in table 22, lumber, pulp, veneer, tanning extract, and other 
primary products accounted for $43,000,000; and fuel 
wood and rough farm-construction material for $12,000,000. 
Commercial-wood consumption was only 43 percent of 
capacity requirements, estimated to be approximately 
12 million cords for the plants operating in 1938. 


Employ ment 


About two-thirds of the 23,000 people employed in the 
forest-industrial plants (table 26) were in sawmills, and 
nearly one-half in sawmills cutting less than 10 M board 
feet per day. Many of the small mills operate only between 
crop seasons or when lumber prices are high, the employ- 
ment they provide being irregular and in many cases under- 
paid. Paying 30 cents or less per hour, such small mills 
produced rough lumber for a labor cost of about $6.25 per 
M feet, including woods work. At 38 of the larger mills, 
according to the North Carolina Department of Labor, 
the average hourly earnings in March 1941 was 36 cents. 
At this rate the labor cost for woods and mill work was 
about $12 per M board feet for graded lumber. 


Tase 26.—Employment in the primary forest industries, 1938 


| Employment—in thousands 
Plant em | of 8-hour man-days 
Product | ea 
| plane. ||-amoaee| zoe 
um ber 2.- 222. eeSet=s eee 14, 560 2, 311 2, 148 4, 459 
Veneer esos eee tare eee 4, 020 816 299 1,115 
Oooperage! ji s-s22 2 Soe se aces 100 27 45 72 
Dimension! stocks? 223.5292 270 38 25 | 63 
Shingles#=-= 222 ees 70 33 13 | 46 
Le wm cross ities: 226 Ler Ska | eee ee | ee ee 109 109 
Poles:and' piles =: 20 aes ee ee ee eee =i 47 47 
Pill pes ee ee 2, 800 840 | 475 1,315 
Tanning extract=-24 2 sss 760 226 262 488 
Fuelswood 2222. 2 eee |e seed ee 7,417 7,417 
Miscellaneous manufactures ee 230 | 48 47 | 95 
Miscellaneous: farmiuses. o> 23-2 ails eo eo oe Ae ae 230 230 
Total sestterat ate Cunt Sk, | 22, 810 | 4,339 | 11,117 15, 456 


Labor requirements in the 57 veneer plants operating 
in 1938 were relatively high, approximately 22 man-hours 


per M board feet of bolts made into veneer, or 60 man- 
hours for complete fabrication into plywood or containers. 
Expenditures for labor were therefore $20 to $25 for each 
1,000 feet utilized. The plant employees received a total 
of nearly $3,000,000 in wages. 

The four pulp mills provide more man-hours of work 
per unit volume of wood than any other major forest in- 
dustry, and a high proportion of the workers are skilled. 
In March 1941, the average earnings of the pulpmill work- 
ers were 72.6 cents per hour, the weekly rate of $31.58 
being the highest in manufacturing industries reported to 
the North Carolina Department of Labor. In 1938 the 
wage scale was lower, and the total pay roll was about 
$3,000,000. 

The remaining forest-industrial plants gave employment 
to approximately 1,400 people. At 30 cents per hour the 
wage income was $858,500 or $600 per worker per year. 

Seventy-two percent of the total forest employment was 
woods work, which included felling, sawing into merchant- 
able lenghts, and transporting the timber to the place of 
consumption. Of the 11 million man-days of labor required 
to harvest the wood consumed during 1938, 7.6 million 
were expended in the production of fuel wood and other 
material for farm use. Nearly 34 million man-days went 
into the production of sawlogs, veneer bolts, cross ties, 
poles, pulpwood, and other industrial products, or the 
equivalent of 260 days per year for 13,500 men. The 
actual number of persons employed in woods work is un- 
known, but at least 14,750 were engaged in logging for 
sawmills. 

The amount of employment provided by the forest- 
products industries in North Carolina is generally under- 
estimated because a majority of the plants are small and 
much of the woods work is a part-time activity of farmers 
and other rural residents. The 15.5 million 8-hour man- 
days required in 1938 to cut, haul, and manufacture the 
raw material obtained from the forests would have been 
sufficient to employ 59,000 workers for a work year of 260 
days. If, however, the labor expended in the procurement 
of noncommercial fuel wood and other farm needs is ex- 


cluded, the strictly commercial activities in the woods and 
mills would have required 30,000 full-time employees. 
Many more people, in reality, obtained part or all of their 
If hourly 
wages averaged 25 cents in 1938, the total forest-industry 
pay roll was about $14,000,000. 


income through woods and mill employment. 
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LEARLY the forest-preducts industries constitute 
a valuable part of the economic structure of North 
Carolina. The forest resource upon which they 
depend is extensive, but unless the net increment equals 
or exceeds the average drain upon the forest, the industries 


The 


following is an attempt to evaluate the net increment 


must eventually decline for lack of raw material. 


and commodity drain as of 1938. 


Forest Increment 


Diameter Growth 


Diameter growth of individual trees is the basis for 
reckoning all forest increment. To obtain the maximum 
increment per acre a proper balance must be maintained 
between quantity of growing stock and rate of growth 
of single trees. 


Tasie 27.—Average annual diameter growth in 10 years of selected species, 
by diameter-class groups 


| Diameter class at breast height (inches) 


Species ar 
6-8 10-12 14-18 | 20-24 26+ 
| Inches | Inches Inches | Inches Inches 

Toblollyspine= == lessen20zihbeeioe 2.48 2. 30 1. 86 
Shortleaf pine___- 1.66] 1.58] 1.44] 1.24 | .98 
Thongleaf pines 22 sss 2. 38 2.10 1. 56 1218 | . 66 
(Pondypine tis aoe a 2.12 1.88 1.78 | 1.62 1. 38 
VArginiay pine sass =o eee sae 2.14 1. 74 | 1.48 T6Qy| Asse 
WHiLespINesss=sso— est ee SoS 2. 56 2. 60 3. 34 2. 68 1. 68 
Hemlock - 80 Bt Ue oe 1.02 1.00 
NWihite-ced aren 20 = ea aos: 1.12 1.16 1. 04 1. 30 - 90 
Gipresshe= as Sees oe ew RLS 1.00 120" |. 1526 1.18 aK 

Sweetgumses see earn 1.76 Vs/72).|- 1583!" 1A66;,| 1. 64 
Black and water tupelos____.----| 1.08 AD 1.16 1.18 | 1.14 
pvellowApOplar——s- === = 2.38 | 2.36 2.48 2. 32 2. 02 
Northern red oak ________------- 2420 | i272" | n8: 64 208i] 72538 
Southern red oak__------- 1:48| 1.60| 1.52] 1.64] 1.62 
Scarlet oak 1. 60 1.76 1.86 1.78 | 2. 04 
RWitite nko see 1.50] 1.60] 1.62] 1.34 | 1.38 
G@hestnut/oake29= a2 Se ss = 1. 44 1. 56 1. 44 1. 26 | 1.08 
Red-maples ta 325 s8 ease ee 1. 52 1.62} 1.70 1. 62°) 1. 26 
NE CK OGY aoe eee 1.16 1. 22 1. 22 122 1. 28 
LE SS pee eee ee 1.36 1. 34 1.42 1. 64 | 2.18 


9 Reference should be made to the Growth and Drain section of 
Definitions of Terms Used in the appendix, p. 70. 


49 


North Carolina has a variety of rapid-growing trees. 
Of the 20 species listed in table 27, northern red oak, 
eastern white pine, yellow poplar, and loblolly pine 
White oak. 
desirable for many purposes, grows relatively so slowly that 


increase in diameter at the highest rate. 


in some stands it may be more profitable to favor the 
faster-growing northern red oak. Because of its abundance, 
high value, merchantability, and rapid growth rate, 
loblolly pine is the premier species of North Carolina. 
Under good conditions it grows to minimum saw-timber 
size in about 35 years and continues to increase in di- 
ameter an average of 0.25 inch per year until maturity. 
Virginia and pond pine make rapid diameter growth 
while young, but slow down after they reach 10 inches 
in diameter. Shortleaf is the slowest growing of the 
native pines. 


Net Increment Per Acre 


Because of wide variations in stand classification of the 
forest growing stock, there are marked differences in the 
average annual net change in volume per acre, ranging 
from an actual loss to an increase of 344 board feet (table 
28). 

The loblolly pine type is the most productive, and the 
net increment of 206 board feet was the average for 4.6 
million acres, 26 percent of the forest land. On the 1.5 
million acres of this type in the second-growth uncut con- 
dition the net annual increment averaged 344 board feet 
per acre. In contrast, the upland hardwoods type, which 
occupies nearly 4 million acres, had an average net incre- 
ment of only 67 board feet. This is partly a result of poor 
sites and slow growth rates, but a more important factor 
is the small volume of growing stock per acre, averaging 
less than 1,500 feet for the type area. The white pine type 
includes hemlock and the loss in volume in the old-growth 
partly-cut stands was caused by heavy mortality of resid- 
ual hemlock trees. This indicates that hemlock in mixed 
stands should be cut along with the other old-growth timber 
to avoid the losses likely to result from a disturbance in 
site conditions. 


Tasie 28.—Average net board-foot increment per acre, by forest type and 
forest condition, 1938 


sg Nese = 
ate |e 
Old growth = sawlog s 
sawlog Sia 

size =% 
a 

Forest type | 2 
| Bb ia aol ar) ° 
> | ~ a = os OD 
3) ee 5 eel ois 5. g 
5 no 5 HS S 3 an oO 
q ae I aS} ee] os] > 
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Loblolly pines 2-222 2S 2a) 2045) QTD B44 ec 213h 70) 

Shortleafipine2.2-22-233 = 222 206 131 263 179 84 1 158 
Pond: pine=~ 2252 22252 Sauee we 42 75 148 124 42 4 58 
Tongleaf pine: !- 2-=--=2-222- 73 94 156 133 53 12 62 
Virginia: pinete ses esses 173 125 218 179 69 1 118 
Wihite pine=-. oasis 44 | —79 | 198 | 162 690 eeeee 117 
Cove hardwoods----_--------- 147 78 | 206 | 125 54 3 101 
Bottom-land hardwoods_.__ 230 158 214 170 52 4 141 
Upland hardwoods_________- 88 86} 114 100 43 1 67 


Average all types. ____ 


| 
i 
| 


1 Areas so Classified contain scattered trees of sawlog or near-sawlog size. 


The average net increment per acre for all forest types 
combined was not large in any of the forest conditions. 
Uncut stands of second growth averaged 247 beard feet, 
but this could be increased to at least 350 feet with proper 
management. [In all the State, 53 percent of the forest 
land was producing an average of 201 board feet per acre 
per year, 39 percent was producing 58 board feet, and 8 
percent was producing only 5 feet, or an over-all average of 
131 board feet. This is distinctly unsatisfactory in view of 
the latent productivity of the forest land and the increasing 
demand for timber products. 


Net Board-Foot Increment 


In the record of saw-timber increment, mortality, and 
net increment for 1938 as presented in table 29, mortality 
in softwoods is 10 percent of increment, in hardwoods 12 
percent, and in all species 11 percent. Nearly two-fifths 
of the resultant net increment of softwoods and one-half 
of that of hardwoods were attributable to the growth of 
under-sawlog-size trees into sawlog sizes. 

Softwoods made up about 70 percent of the total net 
increment. In this contribution old-growth softwood tim- 
ber had little part, both because of the small volume of 
growing stock and because of the high rate of mortality (32 
percent) in these mature stands, chiefly of hemlock. Sec- 
ond-growth sawlogs-size stands yielded three-fourths of 
the net increment. Mortality in this class of timber was 
not excessive, but there is growing concern over the possi- 
ble effects of what is called the little-leaf disease, which is 
causing heavy mortality in young shortleaf pine stands in 
several counties of the piedmont. Despite intensive study 
no definite conclusions had been reached by 1941 with 
respect to its cause or possible methods of control. 


TasLe 29.—Increment, mortality. and net increment of saw timber 
by species group and forest condition, 1938 


are ae Total | F Net 
Species group and forest condition Pe aarieNt Mortality erent 
Softwoods: M | M AML 
Sawlog size: board feet board feet | board feet 
Oldtgrowthtae ewan clean 163, 600 52, 300 111, 300 
Secondicrowthi-s= eae ee 1, 334,700 | 103, 600 1, 231, 100 
Under-sawlog size: 
Secondjerowthe ss eee 345, 700 32, 900 312. 800 
Reproduction and clearcut____ 7, 600 | 700 6, 900 
Total aut els remsue tees | 1,851,600 | 189, 500 | 1, 662, 100 
Hardwoods: | 
Sawlog size: | 
Oldugro wt hese no aa eee 219, 300 42, 300 177, 000 
Second:growth- 25-2 ee 393, 400 33, 300 360, 100 
Under-sawlog size: 
Second growth____._--___-__- 115,200 | 15, 500 99, 700 
Reproduction and clearcut____| 400 | 100 | 300 
Totals = eyes ate eS lee Ay ae 728, 300 | 91, 200 637, 100 
AUS pecles se ae et meets thorn nse eee 2,579,900 | 280, 700 2, 299, 200 


Old-growth timber is more abundant in the hardwoods 
and mortality lower; such stands produced almost three- 
tenths of the net increment. A large part of this volume 
is in good-quality bottom-land hardwoods in the Coastal 
Plain. Nearly three-fifths of the net increment was in 
second-growth sawlog-size stands. Many of the trees 
contributing to this volume increase are rather inferior 
in quality, particularly in the piedmont. Mortality is 
not conspicuously high in any one forest condition, but in 
all but old-growth stands losses are proportionately greater 
in hardwoods than in pine. 


Net Increment of the Total Stand 


The 9 million standard cords of net increment of the 
total stand shown in table 30 is slightly more wood than 
that consumed in 1938 by all the pulp mills in the United 
States. About 60 percent of the volume is softwood, the 
proportion varying from 31 percent in the mountains to 68 
percent in the Coastal Plain. The volume increase in 
cubic volume of 630 million cubic feet was roughly 5 per- 
cent of the national wood yield. The forests of the Coastal 
Plain, occupying about one-half of the wooded land in the 
State, produced 58 percent of the board-foot increment 
and nearly 50 percent of the increment of all sound trees. 
The piedmont and mountain forests do not produce their 
share of board-foot increment because a high proportion 
of the stands are below sawlog size. In time they will 
develop into productive saw-timber stands if they receive 
fairly adequate management and are protected from ex- 
ploitative cutting, fire, insects, and similar destructive 


agencies. 


— 


Tape 30.—Net saw-timber increment and net increment of the total 
stand, and species group, 1938 


Region and species group Saw timber All sound trees ! 
i M 1,000 1,000 
Coastal Plain: board feet cords cubic feet 
Softwoodsane==- 0 tee aes 1, 042, 200 3, 021 216, 200 
Hardwoodstsne anes 299, 000 1,417 93, 600 
Rotate Sen ere es 1, 341, 200 4, 438 309, 800 
Piedmont: 
Softwoodsteete Ss A ee 514, 800 27, 151, 570 
Hard woods see en 190, 600 1, 182 75, 970 
Rota Seeee aes Sie ee ee | 705, 400 3, 299 227, 540 
Mountains:_ 
Olt WOO GS rca ae se ae 105, 100 442 31, 150 
Hard:wc0dSseseaa soe ore eee 147, 500 998 61, 470 
Total esas coe pe eet 252, 600 1,440 | 92, 620 
All regions: 
Softwoods tee! aten a ik Loe 1, 662, 100 5, 580 398, 920 
Hlardwoodst2220= 220 ere 637, 100 3, 597 231, 040 
Totals teow ee Sie aia ee oe 2, 299, 200 9,177 629, 960 


1 The increment of all sound trees 5 inches d. b. h. and larger is expressed 
in cords with bark and in cubic feet without bark. 


Commodity Drain 


The commodity drain on the sound-tree growing stock 
comprises the wood cut and used within the State and a 
smal] quantity shipped to manufacturing plants in nearby 
States, but not the volume of wood imported from South 
These im- 


ports included 10 million board feet of veneer, sawlogs, 


Carolina, Georgia, Tennessee, and Virginia. 


etc., and 78,000 cords of pulpwood. 

The drain on the sawlog portions of trees is expressed in 
board feet, but is included in drain expressed in cords and 
cubic feet. Drain on hardwood tops and on dead chestnut 
is not included. All three estimates of drain are summar- 
ized in table 31. 
drain was on forests in the Coastal Plain division, 37 


percent in the piedmont, and only 11 percent in the 


Fifty-two percent of the commodity 


mountains. 
Saw-Timber Drain 


The 2.22 billion feet of commodity drain upon the 
saw-timber growing stock in 1938 was roughly three- 
fourths softwoods and one-fourth hardwoods. Two-thirds 
of it was chargeable to the manufacture of lumber and 
one-fifth to the burning of sawlog material as fuel. Veneer 
manufacture, ranking after lumber milling industrially, 
accounted for only 5 percent of the drain, and pulpwood 
(including distillation wood) less than 3 percent. 


Si 


TaBLe 31.—Commodity drain on growing stock, 1938 


SAW-TIMBER GROWING STOCK 
OE ee ee 


Commodity Softwoods Be ardwoods All species 
M hoard feet|M board feet! M board feet| Percent 
um bens st ote se ee 1, 210, 000 248, 300 | 1, 458, 300 | 65. 6 
Meneerst ni xe embel lrs Selanne, 8, 900 110, 000 118, 900 | 5.4 
Cooperages setae Pe es 13, 000 500 | 13, 500 .6 
Dimension stock____..._____- 400 | 11, 800 12, 200 -6 
Shingles: te poses 2 40 tee S000 esas ‘ | 9, 000 -4 
Hewmnicrosstles! =. 22 320. 2 7, 500 34, 400 41, 900 1.9 
Polestand<piles# 22s t-2o saw 14, 100 | negl. 14, 100 .6 
Pulp woods sts se eee 57, 000 | 5, 000 62, 000 | 2.8 
Bueliwoodees vice uincae “Vo 360,400 | 108,900 | 469, 300 21.1 
Miscellaneous manufactures 2 700 3, 600 4, 306 | a2 
Miscellaneous farm use 3_____ 16, 500 7, 700 18, 200 8 
All commodities_______} 1, 691, 500 530, 200 2, 221, 700 100. 0 
ALL SOUND TREES: 
1,000 
cubic 
Cords Cords Cords feet 
Mumbers ss Sec eden es 3, 349, 600 | 654, 300 | 4,003, 900 | 288, 300 
VAs) 0122) spe ne A Nes as 23, 500 269, 500 293, 000 20, 050 
@ooperage tsa) 9 Mee Ee 34, 900 1, 200 36,100 2, 630 
Dimension stock = 1, 200 | 30, 600 31,800} 2,140 
Shinclesiaer..- Uti e 4 207800) e222 2a 20, 800 1, 600 
Hewn cross'ties=_-.--2- 22-22 17, 800 | 91, 600 109, 400 7, 480 
‘Polestand' piles: = = 2 37, 300 700 38, 000 2, 780 
Panlprood ss stow et ee ot 250, 600 40, 300 290,900 | 20, O80 
MMelWOOGM. - asses Spent 1, 838, 000 1, 132, 300 2,970, 300 | 199, 790 
Miscellaneous manufactures - 4, 700 10, 800 15, 500 1, 040 
Miscellaneous farm use______ 87, 900 | 57,600 | 145,500 | 9,730 
5, 666, 300 | 2, 288,900 | 7,955, 200 |_..____- 
All commodities. ______ | 1,000 cubic | 1,000 cubic 
| feet feet 
406, 080 149, 540 eons e cele $$5,4620 


1 Includes distillation wood. 

2? Includes handles, shuttle blocks, tobacco baskets, insulator pins, and 
excelsior. 

3 Ineludes fence posts cut and used on farms. 

45 inches d. b. h. and larger, including saw timber. 


Not all of the commodity drain represented utilization 
within North Carolina. Approximately 86 million board 
feet of unfinished timber products was purchased by 
plants in South Carolina, Georgia, Tennessee, and Vir- 
ginia. Lumber was manufactured from 59 million feet 
of the sawlogs shipped out of North Carolina, chiefly by 
sawmills at Norfolk, Suffolk, and Franklin, Va. 


8 million board feet of veneer bolts was sold in Virginia. 


Nearly 


Cooperage logs totaling 3 million feet were also exported 


to mills in Virginia. 


Total Drain from Sound Trees 


The commodity drain upon all sound trees 5 inches 
d. b. h. and larger was almost 8 million cords (table 31), 
of which 71 percent was on softwoods, and 29 percent 
on hardwoods. Approximately 85 percent of the softwood 


and 60 percent of the hardwood drain was obtained from 
Most of the 1.7 million 
cords of drain upon under-sawlog-size trees was used 
for fuel wood, but 75,000 cords of small softwoods and 


the larger trees, of sawlog size. 


25,000 cords of small hardwoods were cut for pulpwood 
and distillation wood. Lumber accounted for 50 percent 
of the total sound-tree drain, fuel wood 37 percent, and 
veneer and pulpwood each about 4 percent. The drain 
of sound wood, excluding bark, amounted to 556 million 
cubic feet. 

Of the 7.96 million cords of wood cut from sound trees 
(table 31), the primary forest industries and domestic 
The 
remaining 250,000 cords was shipped to adjoining States 


consumers within the State used 7,705,000 cords. 


in rough form. Sawlogs and veneer and cooperage bolts 
made up part of these intrastate shipments, but pulpwood 
About 
72,000 cords of pulpwood and distillation wood was 
exported, more than half of it to Virginia. The fact that 


and distillation wood were also important items. 


more pulpwood was brought into the State than was 
shipped out, by more than 5,000 cords, does not indicate 
any shortage of wood in the State for existing pulp mills. 


Comparison of Increment with Drain 


A comparison of net increment with commodity drain 
affords an opportunity to measure the effect of utilization 
upon the forest growing stock. It attempts to answer 
the common question, is the forest increasing as fast as 
it is being used? If it is, the laborers, landowners, and 
businessmen of North Carolina can depend upon the 
forest resource for continued employment, income, and 
If not, North Carolina’s third- 


ranking manufacturing industry will gradually decline 


industrial opportunity. 


to a much lower position. 

In analyzing the relation of net increment to commodity 
drain, several factors should be clearly understood. The 
drain for 1938, on the basis of the lumber cut, is reasonably 
Ordinarily, 


the balance for a single year is apt to differ materially 


close to the average of the past 30 years. 


from the long-time trend, owing to fluctuations in both 
natural and man-caused drains from year to year with 
changing conditions. The net increment of the forest 
is also subject to change. In some areas, notably the 
mountain division, young second-growth stands occupy 
a high proportion of the forest land. If allowed to grow 
until they become merchantable they will bring about a 
significant increase in the saw-timber yields. 

Another point to bear in mind is the averaging effect 
brought about by combining data from the several regions 


of the State. Actually there are local areas where over- 


cutting is serious, and there are others where forest indus- 
tries can expand. Also, in an over-all balance of net 
increment and drain it is difficult to show the effect of 
species and diameter changes. In North Carolina, as 
elsewhere, it is common practice to utilize the largest and 
best trees, while the trees left to grow are mostly small or 
of inferior species. Thus even where net increment ex- 
ceeds drain, serious stand deterioration often occurs, with 
a decided loss in timber values. Finally, net increment 
should not be considered a static quantity that will inevi- 
Serious 


overcutting, bad fire seasons, or widespread infestations of 


tably accrue each year in about the same amount. 


insects or disease can reduce the annual increment for 
many years to come. On the other hand, intensive forest 
management, which includes fire protection, will greatly 


increase the net increment on all but the poorer forest land. 


Saw-Timber Stand 


The decrease of nearly 30 million board feet in the 
softwood growing stock during 1938 is largely attributable 
to preventable natural losses. The total increment ex- 
ceeded commodity drain by 160 million feet but nearly 190 
In the 


million feet was lost through mortality (table 32). 


TaBLe 32.—Comparison of net increment with commodity | drain, saw 
timber, and total stand, 1938 


IN BOARD FEET, INTERNATIONAL 44-INCH RULE 


Item | Softwoods Hardwoods | All species 


M board feet| M board feet|M board feet 


Growing stock, Jan. 1, 1938__---__---- 28, 673, 000 | 14,033,700 | 42, 706, 700 
Increment] =): 2 ose eee 1, 851, 600 728, 300 2, 579, 900 
Mortality. 322. aee 189, 500 91, 200 280, 700 


100 | 637.100 | 2, 299, 200 
500} 530,200 | 2, 221, 700 


9, 400 | 106, 900 77, 500 
Growing stock, Jan. 1, 1939__________- 28, 643, 600 | 14, 140, 600 | 42, 784, 200 
IN CUBIC FEET, INSIDE BARK 
1.000 | 1,000 1,000 
cubic feet cubic feet cubic feet 
Growing stock, Jan. 1, 1938__________- 7, 883,190 | 5, 437,840 | 18, 321, 030 
‘Increment = sears eas one 464,530 | 270, 300 | 734, 830 
Mortality2<*- =e 65, 610 | 39, 260 104, 870 
Netiincrement:-<. -2-_ =e 398, 920 | 231, 040 | 629, 960 
Commodity drain--_-___...2_-__- 406, 080 149, 540 555, 620 
Net change in growing stock —7, 160 81, 500 74, 340 
Growing stock, Jan. 1, 1939_______- _.-| 7,876, 030 5, 519, 340 13, 395. 370 


1 For detail by physiographic regions and forest condition, see tables 42 
and 43, Appendix, 


old-growth stands drain was about three times the net 
increment, causing a reduction of 215 million feet in the 
mature growing stock (fig. 41). Net increment of sawlog- 
size second growth failed to equal drain by 81 million feet. 
Only in the under-sawlog-size stands was net increment 
greater than drain; here the difference was 267 million feet. 
The effect was to reduce the volume of large mature timber 
and only partially replace it with increment in the min- 
imum saw-timber sizes. 

By regions the picture is somewhat different.!° In the 
Coastal Plain an overcut in the softwood old growth of 
134 million feet and a surplus of 123 million feet in the 
sawlog-size second growth, left a net loss in saw-timber 
stands of 11 million feet. An increase of 131 million 
feet in the under-sawlog-size timber gave the Coastal Plain 
softwoods a net increase of 120 million feet almost entirely 
in the smaller trees. In the piedmont the utilization 
of softwood was considerably in excess of the timber 
yield—51 million feet in the old-growth stands and 215 
million in the sawlog-size second growth—a deficit that 
the under-sawlog-size stands failed to compensate fully, 
the total decrease being 157 million feet. In the mountains 
old-growth softwoods were reduced in volume, but in- 
creases in the second-growth stands resulted in a net 
increase of 7 million feet. For the State, the decrease 
in softwood saw timber was 29 million feet. 

In contrast to the softwoods, the hardwood board-foot 
growing stock increased in volume by 107 million board 
feet for the State as a whole. Old-growth stands were 
overcut, but an increase in the sawlog-size second growth 
produced a net gain of 21 million feet. Although the 
volume relation of net increment to commodity drain 
is more favorable in the hardwoods, quality deterioration 
of the growing stock is considered more serious there 
than in the softwoods. The hardwood cut is concentrated 
on the relatively few species particularly desirable for 
major use, leaving the little-used hickories and low-grade 
oaks to produce a major share of the increment. Also 
in certain species, such as sweetgum, there is a wide 
disparity in value between old-growth and second-growth 
timber. Old-growth sweetgum, called red gum in the 
lumber trade, sells for about 40 percent more than second- 
growth “sap gum.” This situation is in general reflected 
in the individual records for the three physiographic 
divisions, even in the piedmont, the only region in the 
State where old-growth hardwoods increased; much of 
this mature timber has been left standing in partly cut 
stands because it is a less desirable kind. In the mountain 
division the overcutting, especially of 49 million feet in 
the old-growth timber, has, however, especial significance. 


10 The totals cited here are given in table 42 in the Appendix, p. 75. 
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Ficure 41.—Comparison in board feet of increment with mortality and 


commodity drain by forest condition, 1938. 
ry ~ 2 


Several of the larger mills in this part of the State are 
practically the only support of the neighboring towns, 
and positive action is required to save the industries and 
dependent communities from gradual disintergration. The 
Forest Service, with its timber resources on the Pisgah 
and Nantahala National Forests, probably can make 
the most concrete contribution toward solving the problem. 


Total Stand 


The effect of increment, mortality, and commodity drain 
upon the total stand, or sound-tree growing stock 5 inches 
d. b. h. and larger, is summarized by cords in figure 42 and 
by cubic feet in tables 33 and 43. The increase of 74 mil- 
lion cubic feet in the total stand was all in the hardwoods, 
for the softwood stands decreased by 7 million cubic feet. 
This softwood decrease occurred throughout the full range 
of tree sizes in both the old-growth and second-growth saw- 
timber stands of softwood. Only in the young second- 
growth stands was there a volume increase of both sawlog- 
and under-sawlog-size trees. The volume of smaller trees 
in the saw-timber stands was reduced, by reason of the 
heavy commodity drain and the irregular distribution 
of the stand in the smaller diameter classes. More 2- 
and 4-inch trees are needed to assure an unbroken accre- 
tion of trees to saw-timber sizes, for at present the volume 
annually moving out of the 5- to 8.9-inch diameter group 
is greater than the volume recruited from 2- and 4-inch 
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Ficure 42.—Comparison, in cords, of increment with 
mortality and commodity drain in the Coastal Plain, 
piedmont, and mountains, 1938. 


V/A MORTALITY DRAIN 
(4 COMMODITY DRAIN 


They can be obtained by leaving more seed trees, 


tRees: 
by planting, and especially by more intensive fire protec- 


tion. 


TaBLe 33.—Change in growing stock, by forest condition and diameter 
group, 1938 


Second growth 


Species group and diameter Old | 
class (inches) growth acaerlae. ees mMltcondie 
| size SaWe0e tions 
= size 
1,000 1,000 1,000 1,000 
cubic cubic cubic cubic 
Feet feet feet feet 
Softwoods: 
B=8:9l 2 aa te ee —1, 890 —52, 040 42, 970 —10, 960 
Qandioversee. = 2-25-5422 —43, 460 —10. 080 57, 340 3, 800 
LOtal = 2225 eee se ee —45, 350 —62, 120 100, 310 —7, 160 
Hardwoods: 
SLO See ae ees 9, 310 21, 160 27,190 57, 660 
J3,andlover:2. 222. 2224 - —Y, 380 17, 090 16, 130 23, 840 
TPotales 24 se Ae ee —70 38, 250 43, 320 81, 500 
AN Species slau. See se a —45,420 | —23, 870 143, 630 | 74, 340 


CHANGE 
GROWING STOCK 
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IN 


The aggressive and less-utilized hardwoods increased 
by 81 million cubic feet. The greatest volume increase was 
in trees less than 13 inches in diameter, but the sawlog-size 
trees increased appreciably in all but the old-growth 
stands of the Coastal Plain and mountains, where there 
were an increase of only 1.6 and a reduction of 7 million 
cubic feet, respectively. 

In the Coastal Plain the softwoods increased by 79,090 
cords, chiefly in sawlog-size trees. Hardwoods increased 
in all forest conditions, although most of the gain of 


Soft- 


woods in the piedmont decreased in the saw-timber stands 


463,000 cords was in second-growth saw timber. 


and increased in the younger stands, resulting in a net 
deficit of 264,000 cords. Hardwoods 


classes of timber, but most of the gain was in under- 


increased in all 


sawlog-size stands. Although old-growth softwoods in 
the mountains decreased by 88,000 cords, second-growth 
stands increased by four times as great a volume. Most 
of the increase was in small, immature trees, however, 
that will not take the place of the older, merchantable 


timber for several decades. 


Obviously the increment and drain situation is different 
in each region of the State and a further refinement 
For 
the State, the interplay of losses and gains resulted in 


would bring out local differences within regions. 


a decrease of 86,000 cords in the softwood growing stock, 
and an increase of 1,300,000 cords in the hardwood growing 
stock. 


Change in Growing Stock, 1977-41 


In the 4-year period from January 1, 1937, to January 
1, 1941, the entire saw-timber growing stock increased 
0.7 percent, with both the softwoods and hardwoods 
showing a slight increase (table 34). Drain upon the 
softwoods exceeded net increment in every year but 1939, 
however, while hardwood drain exceeded net increment 


only in 1937. 
lumber and other forest products useful in the war effort 


In 1941 the demand for construction 


increased the board-foot drain by an estimated 20 percent 
above 1940 and the volume of saw-timber growing stock 
on January 1, 1942, was probably reduced to nearly the 
1937 level. 

The increase in the cubic-foot growing stock, all sound 
trees 5 inches d. b. h. and larger, amounted to 1.9 percent 
in 4 years, but even at this rate it would take aver 100 
years to double the growing stock. All of the increase 


was in the hardwoods. In addition to usual demands, 
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the softwoods have been subject to an increasing cut 
of pulpwood by mills in this and adjoining States, and 
in 1939 the quantity of wood used for curing tobacco 
As a result the total softwood 
stand at the beginning of 1941 was less than in 1937. 


was above the average. 


TasLe 34.—Change in growing stock, 1937—1941 
IN BOARD FEET, INTERNATIONAL 4-INCH RULE 


Item Softwoods | Hardwoods | All species 

M board feet | M board feet | M board feet 

Growing stock, Jan. 1, 1937_________ 28, 714, 200 14, 056, 200 42, 770, 400 
Change in growing stock —41, 200 — 22, 500 —63, 700 
Growing stock, Jan. 1, 1938_______-- 28, 673, 000 14, 033, 700 42, 706, 700 
Change in growing stock________ —29, 400 106, 900 77, 500 
Growing stock, Jan. 1, 1939________-. 28, 643, 600 14, 140, 600 42, 784, 200 
Change in growing stock_______- 130, 500 107, 500 238, 000 
Growing stock, Jan. 1, 1940________ 28, 774, 100 14, 248, 100 43, 022, 200 
Change in growing stock___ —4, 500 51, 500 47, 000 
Growing stock, Jan. 1, 1941_________ 28, 769, 600 14, 299, 600 43, 069, 200 


IN CUBIC FEET, INSIDE BARK 


M cubic feet | M cubic feet |M cubic feet 

Growing stock, Jan. 1, 19387_________ 7, 901, 620 5, 385, 430 13, 287, 050 
Change in growing stock________ —18, 430 52, 410 33, 980 
Growing stock, Jan. 1, 1938_________ 7, 883, 190 5, 437, 840 18, 321, 030 
Change in growing stock________ —7, 160 81, 500 74, 340 
Growing stock, Jan. 1, 1939_________ 7, 876, 030 5, 519, 340 18, 395, 370 
Change in growing stock________ 17, 170 65, 910 83, 080 
Growing stock, Jan. 1, 1940_________ 7, 893, 200 5, 585, 250 13, 478, 450 
Change in growing stock_______- —4, 280 67, 450 63, 170 
Growing stock, Jan. 1, 1941_________ 7, 888, 920 5, 652, 700 13, 541, 620 
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Opportunities for Increasing Utility of the 
Forest Resource 


HE forest situation discussed in the preceding sec- 

tions does not give cause for great optimism. True, 

the State has an extensive, fast-growing timber re- 
source and a diversified, active wood -products industry, but 
the facts point toward a growing strain on the timber 
supply which if allowed to continue will have an adverse 
effect upon forest industries, land use, employment, and 
economic conditions generally. 

Sound conservation principles dictate that the forest 
growing stock be maintained at a high level, the timber 
resource be used no faster than it grows, and the annual 
increment available for removal be of satisfactory quan- 
tity and quality. In North Carolina the softwood timber 
is being reduced in both quantity and quality and the hard- 
wood timber is being reduced in the species, sizes, and 
grades most in demand. Correction of these conditions 
will increase the usefulness of the forest resource on a 


permanent basis. 


Develop the Forest Stand 


The greatest opportunity for increasing the utility of 
the forest lies in building up the stand.” This is primarily 
a task of developing and putting into effect sound practices 
of forest management adapted to the requirements of 
profitable timber utilization. The objective of these prac- 
tices should be to increase the volume and improve the 
quality of the growing stock while developing the most 
satisfactory methods of harvesting the timber crop. Farm 
woodlands, containing over one-half of the forest land, need 
improvement as muchas industrial timberlands do, or more. 
Actually, they present a better opportunity for successful 
development; the use of cull material and low-value species 
for fuel wood and rough construction on the farm make it 
easier to increase production of high-grade material. 


Increase Volume 


The usual prescription for building up the volume of 
growing stock calls for a reduction of the cut below the 
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productive capacity of the forest. In theory this will ac- 
complish the desired result, and it does so on managed 
forests in stable ownership; but on a State-wide area of 
18 million acres, in thousands of ownerships, such control] 
is practically impossible under the existing laissez-faire 
policy. Expanding markets for timber, rising prices, fire 
and insect losses, and changes in land use practices are a few 
of the unpredictable factors that may increase wood con- 
sumption or reduce timber volume and increment. 


The forests of North Carolina are, in general, productive 
Instead of 
trying to reduce the cut, with consequent reductions in 


enough to justify a more positive approach. 


employment and income, emphasis should be placed upon 
increasing the growing stock while keeping the cut at the 
present level until increased yields warrant an expansion 
of wood use. This will require public financial aid and 
legal recognition of the need for conservative cutting prac- 
tices to insure more complete restocking to desirable 
species. It will require protection of reproduction and 
young second growth from logging damage, adequate fire 
prevention and control measures, and public encourage- 
ment and assistance in planting abandoned fields, clear- 
cut land, and thinly stocked stands. North Carolina will 
miss a great opportunity if it fails to insure the general 


adoption of these constructive practices. 
Improve Quality 


The potential utility of North Carolina’s forests will 
never be realized as long as 16 percent of the total sound 
wood volume is in cull trees of limited merchantability. In 
1938 there were 44 million cords of wood in cull trees, 
chiefly hardwoods, representing a reduction in forest pro- 
ductivity of 15 to 25 percent. Even as scattered trees 
throughout the forest, they occupy useful growing space 
and reduce the total area of productive forest land by an 
aggregate of nearly 4 million acres, measured by the area 


required for an equal volume of sound trees. The greatest 
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Ficure 43.—Old-field stand of shortleaf pine in Orange County thinned for fuel wood. 


opportunity for improvement exists in the mountain and 
the Coastal Plain divisions, but more cull material can be 
cut for fuel wood in farm woodlands throughout the State. 

Cull material can often be removed in connection with 
improvement cuttings to eliminate unprofitable trees and 
improve the composition and quality of the stand. A large 
proportion of the forests in North Carolina should receive 
this treatment, but markets are often a limiting factor. 
This is particularly true in the mountain hardwoods, 
where improvement cuttings are badly needed. In the 
piedmont and Coastal Plain, stands can be improved more 
easily because of the better commercial market for low- 
grade hardwood for pulpwood or lumber and tor farm 
use. This makes possible the removal of overmature, 
unsound, and poorly formed pine trees as well as the 
undesirable hardwoods. 

The growing stock can be further improved by judicious 
thinning and pruning. Some of the old-field pine stands, 
in particular, are so densely stocked that growth of indi- 
vidual trees is retarded and most of them will respond 
quickly when thinned. The owner of the old-field pine 
stand shown in figure 43 has thinned his stand and thereby 
has obtained part of his fuel wood. Other timberland 
owners are making pulpwood thinnings. A great many 
more landowners in the piedmont and Coastal Plain can 
and should thin their timber stands to obtain the dual bene- 
fits of increased growth and an early crop of useful wood. 


In some stands pruning can be a desirable improve- 
ment measure. Owners of large industrial forests will 
doubtless hesitate to make the necessary cash expenditure, 
but farmers who own old-field stands of pine can prune 
them in their spare time between crop seasons. Raising 
the quality of saw timber by pruning will mean more cash 
to the farm woodland owner, if he will insist on selling his 


sawlogs by grade. 
Improve Harvesting Methods 


Productivity of the forest is determined to a great extent 
by the methods used in harvesting the timber crop. On 
many commercial logging operations in the State a high 
proportion of all the merchantable timber is cut and the 
growing stock is left in a nonproductive condition for many 
years. Commercial operators should not be criticized for 
failing to utilize unmerchantable species, but the prevailing 
practice of cutting almost all of the pine and very little of 
the hardwood is transforming large areas of pine forest into 
pine-hardwoods and in some places even to pure hardwoods. 
Furthermore, too little of the cutting follows any estab- 
lished silvicultural method and the composition of the new 
stand is left to chance. Some progress has been made in 
determining better methods of harvesting the various 
forest types, but the need is urgent for a much more in- 
tensive study of timber harvesting methods in North 


Carolina. Equally urgent is the need for disseminating the 


available knowledge to timberland owners. 


Protect the Forest 


It is futile to improve the forest growing stock unless 
adequate protection against fire, insects, and disease is 
reasonably certain. Great progress has been made in 
checking these destructive factors but there is still much to 


be done. 
Fire 


At present about one-third of the forest land in the State 
is without organized fire protection. Most of this land is 
located in the piedmont and in the tidewater counties 
lying north of Pamlico Sound. Up to now it has not been 
protected because funds were inadequate for State-wide 
protection and more efficient use could be made of available 
funds in the more heavily forested counties of the moun- 
tains and Coastal Plain. The unprotected counties furnish 
an important part of the lumber cut, besides a great quan- 
tity of other wood products, and thus deserve protection 
as rapidly as additional funds are made available. 

While fire protection should be provided for all forest 
lands in the State, the increase in coverage should in no 
way reduce the intensity of effort on lands now being pro- 
tected. Instead it is becoming more and more apparent 
that a greater degree of protection must be afforded them. 
In the past few years considerable forest land in the pro- 
tected counties has been placed under some degree of man- 
agement, but the disastrous spring fires of 1941 have caused 
many timberland owners to doubt whether present fire- 
contro] methods are effective enough to justify planning 
Forestry in North 
Carolina, particularly in the Coastal Plain, will receive a 


for sustained-yield management. 


set-back unless better protection can be provided in the 
bad fire years. 


Disease 


Disease is a deterrent to high forest productivity because 
it often necessitates premature cutting of forest stands and 
also destroys a large volume of sound wood in individual 
trees. In North Carolina the chestnut blight killed an 
estimated 12 billion board feet of standing timber, provid- 
ing a dramatic example of the damage caused by an uncon- 
trolled disease. Most losses from disease are not so spectac- 
ular, but they constitute a steady drain upon the forest 
that can be largely avoided if suitable measures are taken. 
Decay in hardwoods following fire damage is one of the 
most serious causes of loss. The Division of Forest Pa- 
thology, Bureau of Plant Industry, after an intensive study 
of fire damage, has demonstrated that about 45 percent of 


the money loss resulting from forest fires in the mountain 
hardwoods is due to decay in living, fire-scarred timber. 
For each acre burned over in 1939, the average estimated 
loss from decay was 62 cents, amounting to about $50,000 
in the mountain division alone. More intensive fire 
protection will reduce this loss. 

Another disease having serious potentialities is the little 
leaf disease, affecting shortleaf and to a smaller degree 
loblolly pine, which results in the gradual decline of in- 
dividuals and small groups of trees 20 or more years of age 
and causes premature death. It was first reported in 
Alabama in 1934 and its present known distribution ex- 
tends from Virginia to northeastern Mississippi. In North 
Carolina it is now present in a few piedmont counties, but 
has so far caused little change in silvicultural methods of 
commercial utilization except in a severely affected area 
around Shelby. The Division of Forest Pathology is 
making an intensive but so far inconclusive investigation 
of its cause and rate of spread. If the spread is rapid, 
adjustments in land use and forest industries may be 
forced in a large part of the piedmont. 

Common throughout the forests of the State, although 
not so conspicuous, are top rot in hardwoods and red heart 
in pine. Top rot is caused by several kinds of fungi which 
gain entrance through broken stubs and wounds on the 
upper part of the trunk. Practical guides for recognizing 
its presence and the probable susceptibility of standing 
trees, established by the Division of Forest Pathology, 
enable the forest manager to cut poor risks at an early 
stage before decay is far advanced. Red heart is caused by 
the fungus Fomes pini which usually enters through dead 
branch stubs and destroys the heartwood, primarily of 
mature pines. Southern pines, except Virginia pine, seldom 
decay until more than 80 years old. Conks, or sporophores, 
and punk knots are the most reliable indications of decay. 
Losses from both red heart and top rot can be reduced 
through the early utilization of susceptible and infected 
trees and the adoption of as short a rotation as will produce 


timber of usable size. 


Insects 


Insects are particularly destructive because they injure 
and kill standing timber, damage sawlogs and bolts lying 
in the woods, and cause extensive losses of manufactured 
wood products. In effect, drain is materially increased 
because of their activity and the adequacy of the forest 
growing stock is substantially reduced. Probably the most 
destructive insect destroyer of timber in North Carolina 
is the tree-killing southern pine beetle (Dendroctonus fron- 
talis). Ordinarily rather rare, during periods of drought or 
following fires the beetles may increase rapidly and cause 


damage of serious proportions. In Hertford County in 
1938 about 4 million board feet of old-growth pine was 
killed in a single local infestation. 

Unless promptly salvaged, such timber is subject to 
damage by the southern pine sawyer (Monochamus titil- 
lator), which also attacks other dead trees and unbarked 
pine logs left in the woods for more than 3 weeks in the 
summer. Lumber from infested timber is often worthless 
because of the large tunnels and holes made in the wood by 
the developing larvae. And even when timber is success- 
fully made into finished products it is still subject to insect 
damage. Among others, the Lyctus powder-post beetles 
cause serious losses in the seasoned sapwood of lumber, 
handles, furniture, vehicle stock, woodwork, picker sticks, 
and similar products made from oak, ash, and hickory. 

These are only a few of the many insects constantly 
destroying the timber grown in North Carolina, but losses 
could be held to a minimum if more trained forest entomol- 
ogists were available to discover insect outbreaks and in- 
stigate control measures while the infestations were in 
their early stages. 


Improve T imber Utilization 


Full development and protection of the forest growing 
stock will not insure commensurate benefits unless utili- 
zation is of the same high standard. Furthermore, because 
of their interdependence, any single one of these goals is 
dificult to attain. The more important of the ways to 
improve timber utilization in North Carolina are: (1) In- 
crease the use of certain little-used species and lower 
grades of hardwood, (2) develop more small wood-products 
plants, (3) develop integrated wood-using industries, (4) 
correct the malpractices of the portable sawmill, (5) con- 
vert a higher proportion of the low-grade pine into pulp, 
(6) use more of the best timber for veneer and plywood, 
(7) increase the use of chestnut, (8) develop and put into 
use log grades for pine and hardwood saw timber, and (9) 
improve marketing of forest products. 


Utilization of Hardwoods 


Under prevailing practice, a concentrated cut is deplet- 
ing the best grades and species of hardwoods. Conversely, 
the hardwood volume in culls and less-used species is in- 
creasing. About 25 percent, 38 million cords, of the total 
volume in hardwood trees 5 inches d. b. h. and over is cull 

and an additional large volume is in such species of limited 
merchantability as scarlet, post, water and willow oaks, 
elms, and hickories. Failure to use a greater proportion 
of this large volume of wood is an economic waste and is 


also poor forest management. 
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Greater utilization depends upon finding profitable ways 
to use this material. For instance, there is a chance to 
use a much larger volume of culls and tops for fuel wood in 
all parts of the State, and so reduce the volume of saw 
Most of the 6 million cords of cull 


black and water tupelo is suitable for some type of pulp. 


timber now cut for fuel. 


Some is now being used and consumption should be in- 
creased. The wood of cull chestnut oak trees may be useful 
as a source of tanning extract. A small amount is used 
commercially in Alabama and some Virginia plants have 
used it experimentally. Extract plants in North Carolina 
could well afford to experiment with it, as most of the chest- 
nut will be gone in 10 to 15 years. Other little-used species 
can be employed for local building. In the mountains it 
is common practice for portable mills to saw out house 
patterns and other rough construction material from poor- 
quality oaks and other hardwoods. The rural buildings 
constructed from this material are satisfactory and a com- 
parable use of the low-quality hardwoods growing in the 
piedmont and Coastal Plain would help to reduce the over- 
cut of pine and the surplus of poor-quality hardwoods. 
Wood-products manufacturers can also market a wider 
variety of species if they will develop and popularize cer- 
tain species for limited uses as they have done in the case 
of soft maple for furniture. These are only a few of the 
possible ways to utilize the low-quality hardwoods. Many 
more should be developed. 


Small Wood-Products Plants 


More small plants, manufacturing finished or semi- 
finished wood products, are particularly desirable in the 
mountain region. They offer an opportunity for profitable 
use of low-grade hardwoods as well as the premium 


For 


operators may sell walnut, black cherry, curly maple, 


species. lack of suitable markets small sawmill 
and other high-value woods along with common lumber 
at low prices, with loss to the timber grower and them- 
selves. | Good saw timber is becoming scarce in the 
mountains and for the next several decades the rural 
people dependent upon the lumber industry will need 
additional opportunities for employment. No plant is 
too small to provide some benefit in a region where many 
Small finished 


products provide more employment per unit of wood 


people do not have $100 cash per year. 


than do sawmills, and usually at a higher wage rate. 
Markets will influence the kind of products manufactured, 
but furniture, handles, sports equipment, toys, wooden- 
ware, venetian blinds, spools, gunstocks, toothpicks, 


11 Of considerable assistance in this endeavor is Davis, E. M., ma- 


CHINING AND RELATED CHARACTERISTICS OF SOUTHERN HARDWOODS. 


U. S. Dept. Agr. Tech. Bul. 824, 42 pp., illus. 1942, 


bettons, dowels, shade and map rollers, boot and shoe 
findings, and novelties are possibilities. The recently 
reestablished pipe-block industry, which uses laurel and 
rhododendron burls for raw material and has an annual 
pay roll of about $150,000, exemplifies the type of develop- 
ment that should be expanded, although this particular 
industry may be halted when trade is resumed with the 


Mediterranean countries. 


Integrated Industries 


In all three of the major forest regions of the State 
there is room for more centralized plants manufacturing 
a variety of wood products. They offer economies in 
timber procurement and manufacturing costs, better 
utilization of grades and species, and a chance for great 
refinement of the product. They are particularly desirable 
in hardwood territory where forest management is difficult 
because of a lack of market for some species. More plants 
should be equipped to manufacture or fabricate core 
stock, flooring, dimension stock, cabinets, window and 
door frames, sash, blinds, screens, mantels, and doors, 
in order to keep up the attendant employment, pay rolls, 
and income for local benefit. 


Portable Sawmills 


Over two-thirds of the annual production of lumber 
in North Carolina is cut by small portable mills. In a 
normal year over 2,500 mills operate in about 10,000 
different tracts of timber, few of them owned in fee simple 
by the operators. Commonly these small mills cut the 
young timber before it is financially mature and frequently 
leave the cut-over stand in poor condition for further 
growth. Furthermore, much of the lumber produced 
is so poorly manufactured and carelessly handled that 
waste and degrade are high. Granting due credit to 
those operators who are cutting conservatively, the 
influence of the small mills in general constitutes a serious 
obstacle to efficient forest production and utilization. 

On the other hand, small portable sawmills have certain 
advantages which should not be overlooked. Many are 
custom mills, producing low-cost building material from 
home-grown timber. These small mills move from farm 
to farm, sawing as little as 10 to 15 M feet at a set-up. 
Because of this flexibility they can serve, if properly 
Both 
custom and commercial portables can utilize scattered 


Stands 
containing a high proportion of low-grade material are 


controlled, as useful tools of forest management. 
mature trees or small areas of mature timber. 

often operable only by these mills. In the mountain 
forests, particularly, these small mills can be a constructive 


force in improving the growing stock. Moreover, they 
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provide considerable employment, distributed throughout 
every county of the State. 

So far, no adequate plan for improving small-sawmill 
practices has been developed. Good forest practice and 
operating deficits are incompatible, and the history of 
many mills is one of rapidly changing ownership because 
of unprofitable operation. To be satisfactory such a plan 
must provide ways to check destruction of the forest 
resource and at the same time promote economic security 
Public control of 
Both the 
manufacturing and business phases of small-mill operation 


for mill operators and landowners. 
cutting practices alone would not do this. 


must be improved, so that operators can establish them- 
selves on a sound financial basis. 


Low-Grade Pine for Pulp 


With suitable safeguards the piedmont region would 
benefit through the establishment of one or more pulp 
and paper mills. A large part of the second-growth pine 
is of old-field origin and of rather poor quality. Many of 
the stands need thinning, and more improvement cuttings 
should be made to raise the quality of the growing stock. 
With a pulpwood market it would be possible to manage 
more forest land for the integrated production of pulp- 
wood, saw timber, poles, veneer bolts, and other forest 
products, thus increasing the revenue from the land and 
developing the forest growing stock to a higher degree of 
productivity. Many of the progressive pulp and paper 
companies recently established in the South are practicing 
integrated management on their own lands and some, even 
at their own expense, mark timber for integrated utiliza- 
tion when they buy pulpwood from other landowners. 
Similar practices put into effect in the piedmont would be 
a great improvement over those now followed by smail 
sawmills. 


High-Quality Timber for Special Products 


With the available markets in North Carolina there is 
a chance to produce more high-quality timber. Veneer 
bolts, first-quality sawlogs, long poles and piles, are a few 
of the possible products. The veneer plants of the State 
use over 100 million board feet of veneer bolts each year 
and there is a market for a few million feet annually in 
Virginia. In normal times high-grade bolts bring $25 to 
$35 per thousand board feet, log scale, delivered at the 
mill, and stumpage sells for $8 to $10 per thousand. 

Although actual prices vary slightly between mills, the 
relationship is fairly constant, and sample quotations from 
lumber company price lists typify the differences between 
high-grade and low-grade logs. These indicate that No 1 


pine logs delivered at the mill were worth $16 per thousand 
board feet, Doyle log scale, in July 1941, whereas No. 2 
logs were worth $12. High-quality white and red oak 
logs brought $25, but No. 2 logs brought only $16. In 
both cases, prices for small No. 2 logs would be even less. 

Profits can also be increased by managing pine stands to 
yield a crop of long poles and piles harvested before the 
saw timber. On a property in northeastern North Carolina 
in the summer of 1941, trees that would cut out 65-foot 
poles sold for $6.50 each on the stump and those suitable 
for 85-foot poles sold for $11 each. A comparable stumpage 
price for saw timber was about $4 and $6 per tree. 


Increased Use of Chestnut 


Efficient utilization of the 6.5 million cords of blight- 
killed chestnut estimated in 1938 to be commercially 
available is primarily a matter of using as much as possible 
before it decays, burns, and otherwise deteriorates. At the 
rate of about 300,000 cords per year—the average indus- 
trial use of saw timber and extract wood between 1937 
and 1940—the available supply would last about 20 years 
if there were no natural losses. Deterioration is rapid, 
however, and losses will increase with each succeeding 
year. 

Anticipation of these losses by an increase in consump- 
tion will enable the people and industries to realize the 
values in this large volume of raw material, but the feasi- 
bility of such an effort depends upon active markets for 
chestnut extract, liner board, and lumber, and upon 
adequate supplies of woods labor and logging equipment. 
Export outlets for extract have been curtailed because of 
the war, but domestic needs have increased as our indus- 
tries and armed forces expanded; the greater demand for 
containers and packing material to ship the manufactured 
goods has directly improved the market for chestnut liner 
board. At present (1943) extract plants are using all the 
wood obtainable. To salvage the wood before it deteri- 
orates, it may be necessary to continue production at a 
high level after the war or to stock pile wood ahead of 
immediate requirements. 


Standardized Log Grades 


At present most of the standing timber is sold by the 
lump sum, i.e., so much for the tract; logs are usually sold 
at the mill by the thousand board feet log run. A few 
operators buy logs according to grade, but these grades 
differ at almost every mill. Accordingly, high-quality 
timber is usually sold along with the poor, often at the same 
price and scarcely ever at a price based upon grade yields 
of lumber. Wood-products industries, as well as the 


owner, are penalized by this custom, because they are un- 
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able to specify logs most suitable for their particular type 
of operation. Until standard log grades for both pine and 
hardwoods are developed and put into use, the timber 
owner is handicapped in selling his product. There is no 
great incentive for him to grow high-quality saw timber 
for sale, since he cannot be confident that it will bring an 
appropriate price. 
these faults in present marketing methods and would 


Standard log grades would eliminate 


benefit buyer and seller alike. They should be developed 
as rapidly as possible for use in North Carolina and all 
other Southern States. 


Marketing of Forest Products 


A large part of the wood used by the forest industries in 
North Carolina is purchased delivered at the mill yard or 
as standing timber. As previously mentioned, few of 
the logs are bought by grade, and stumpage is usually pur- 
chased on a lump-sum basis. Farmers and other owners 
of small timber tracts are often unable to obtain full value 
for their wood under these conditions, because they do not 
know the best methods of harvesting and measuring their 
timber and as individuals they have little bargaining power. 
As a result, many timberland owners do not consider in- 
tensive forest management worth while. 

To stimulate better forestry, timber growers should re- 
ceive more practical advice and assistance on timber esti- 
mating, cutting methods, log grading, timber values, and 
market opportunities. The most effective way to ac- 
complish these objectives is by personal instruction and 
demonstration. Several publicly employed foresters are 
already engaged in this work but there is need for greatly 
expanded effort. A forester in each of the heavily tim- 
bered counties is desirable. 

Cooperative marketing associations offer another way 
for farmers and small owners to improve marketing con- 
ditions. Protection is thereby afforded the small pro- 
The 


buyer can afford to pay more because he is buying assem- 


ducer, and better prices are usually obtainable. 


bled material from one source; he can check specifications 
more easily; and he is reasonably certain of the supply. 
Cooperatives have many pitfalls, however, and to be suc- 
cessful they should be operated by, or receive the advice 
of, a technical forester with a sound knowledge of business 
practices. 


Expand Public Ownership 


Wherever forest land can be managed successfully by 
private owners who are willing and able to keep the land 
continuously productive, there is no need for a great in- 
crease in public ownership. But where private owners 


are unable or unwilling to maintain productivity, public 
ownership is desirable. Public ownership of forest lands 
in North Carolina should aim to secure the following: 
(1) Forest management on land that is submarginal for 
private ownership; (2) protection of the watersheds of 
certain streams; (3) blocking up of existing public forests 
and purchase units for more efficient administration; (4) 
provision of additional recreational areas; and (5) demon- 
stration of good forest management including the produc- 
tion of high-quality timber. Communities and counties 
should acquire some of the land, but the bulk of it should 
be in State or Federal ownership. 


Intensify Research 


Before the people of North Carolina can manage and 
utilize their forest and and resources to best advantage, 
they must have more definite information concerning good 
forest practices. Some of the needed information is avail- 
able, lacking only application. A much larger part is still 
to be obtained by careful experimentation and investiga- 
tion. Few individual landowners are able to do more than 
practice trial and error methods which are usually expen- 
sive and time-consuming. The best way to meet. the 
need is by organized research under the direction of skilled 
technicians. These can be either privately or publicly 
employed, but in North Carolina where small landowners 
and small wood-products industries predominate, much 
public research is necessary. Responsibility for this re- 
search rests partly with the State, partly with the forest 
schools, but predominantly with the Forest Service, since 
it maintains a regional forest experiment station within the 
State to study forest problems of this and neighboring 
States. The research activities of all these agencies should 
be closely coordinated. 

Forest research has been under way at the Appalachian 
Forest Experiment Station at Ashville, N. C., since 1921. 
During this time considerable progress has been made; but 
constantly changing forest and economic conditions create 
problems that cannot be solved by a stereotyped research 
program of limited duration, and therefore there are still 
many investigations to be completed and others to be 
started. To be effective, research must be able to attack 
new problems as they arise without abandoning established 
long-time investigations basic to the practice of forestry, 
In North Carolina greater emphasis should be placed on 
the following phases of forest research: 

1. Determination of the most satisfactory silvicultural 
management for pine in the Coastal Plain and piedmont, 

2. Costs and returns of sustained-yield management, 


particularly in the mountain hardwoods. 
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3. Comparative advantages of growing pulpwood, 
sawlogs, veneer bolts, or other forest products with respect 
to net income, cutting cycles, employment, and industrial 
development. 

4. Methods of classifying soils as to their potential 
forest productivity in order to obtain a sound basis for 
making land use classifications. 

5. Forest-products research to develop new and expand 
old markets to facilitate utilization of little-used species 
and low-grade material. 

6. The small sawmill industry, with special emphasis 
upon cutting practices, logging and milling, marketing of 
product, and finances. 

7. Improvement in fire protection and control technique, 
especially in the Coastal Plain; also investigations to de- 
termine economically justifiable expenditures for fire 
control, by forest types, and the equitable apportionment 
of such costs among public and private interests. 

8. Forest watershed management and its effect upon 
erosion, water supply, stream flow, and flood control. 

9. Intensification of the Forest Survey to provide 
volume, growth, and drain data by counties and industrial 
territories. 

10. Planting of denuded areas and abandoned fields in 
the western Coastal Plain and piedmont with emphasis on 
methods, costs, species, sites, and returns. 

11. Beef cattle production in the Coastal Plain forests, 
its possibilities and correlation with timber production. 

12. Development of standard log grades for pine and 
hardwoods. 

13. Pond pine silviculture to obtain more effective use of 
pocosins and “open land.” 

14. Forest land use planning to bring about a proper 
balance among forestry, farming, watersheds, recreational 
areas, range use, and wildlife developments. 

15. Forest economics investigations to determine the 
relative net returns to the owner and the relative employ- 
ment made available to the public from maintaining grow- 
ing stocks of 1, 3, 5, 8, or 10 M board feet per acre in each 
important softwood and hardwood type. 

Intensive research along these suggested lines will 
provide the basis for a great improvement in timber man- 
agement and utilization. Forest research requires time, 
however, and measures to increase the utility of the forest 
resource should not be delayed. With existing knowledge 
there are many opportunities to improve forest practices, 
growing stock, protection, and utilization for greater social 
and economic good. These opportunities can be realized 
through an organized action program participated in by 
individuals, local governing bodies, and public agencies. 


| 


By ORTH CAROLINA FOREST RESOURCES AND 
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Permanent Forests for North Carolina 


O MAINTAIN and build up the forest values 
now on hand in North Carolina and to take advan- 
tage of opportunities for increasing the contribution 
/of the forest to the social and economic structure of the 
State and Nation, it is necessary to revise present methods 
_of handling this important resource. Responsibility rests 
jointly upon the Federal Government, local and State 
-governing bodies as representatives of the public; and 
All 


have an interest in, and all will benefit from, ample and 
widely used forests. A comprehensive, intergrated 


on the private landowners and forest industries. 


program of action in which all these agencies participate 
can attain and support a high level of forest productivity. 


Public Regulation 


After more than 200 years of heavy cutting, 3 acres out 
of 4 in the forests of North Carolina are not satisfactorily 
stocked with trees. Current growth is only about half of 
what it reasonably could be. Public regulation of cut- 
ting practices is deemed necessary to stop further de- 
struction and deterioration of growing stock and to help 
sustain forest industries and dependent communities. 

Regulation should be an advantage to private forest 
owners and operators. For the timberland owner prac- 
ticing forestry it will tend to maintain markets for 
stumpage by encouraging stable local forest industries. 
For the operator it will tend to assure a permanent supply 
of good-quality sawlogs and other forest products. It 
should protect both from some of the bad effects of 
irresponsible one-cut owners and operators. 

Regulation of forest practices will serve to safeguard 
the investment of the State and Federal Governments 
in fire protection and other cooperative activities. It 
should forestall the social and economic maladjustments 
generally associated with forest liquidation and frequently 
involving higher taxes, unemployment, and lowered 


standards of living. 
Public regulation of forest practices should require 


reasonable measures for the prevention and control of 
fire, precautions against injurious insects and disease, 


and methods of cutting which will not impair forest 
productivity. To this end not only will it be essential 
to provide for adequate restocking with trees of desirable 
species and to prevent avoidable damage to uncut trees 
and young growth during logging, but also it will generally 
be necessary to restrict clear cutting, to protect young 
stands from premature or wasteful cutting by limiting 
cutting in such stands to salvage, thinning, or other 
stand-improvement practices, and where feasible to 
reserve a sufficient growing stock of thrifty trees of desir- 
able species to keep the land reasonably productive. 
The productivity of North Carolina’s forest is a matter 
of national concern. Other States look to her for part 
of their lumber supply, and her economic welfare is an 
inseparable part of national prosperity. Accordingly, 
regulation of forest practices in North Carolina should 
be developed as an integral part of a Nation-wide forest 
policy. The Forest Service belives that the public interest 
requires, as a minimum, a large measure of Federal 
participation and strong Federal leadership in such 


forest regulation. 


Private Action 


Private landowners and. the forest industries have a 
direct interest and responsibility in the prevention and 
control of forest fires and in the application of improved 
forest-management and timber-utilization practices on 
their own land. A large part of these improved practices 
should result from their own initiative, and the remainder 
from cooperation in public programs. 


County Action 


Because every county in the State is more than one- 
third forested and a majority are more than a half, the 
policy-forming officials in each county should adopt a con- 
structive attitude toward the forest resources and related 
industries. In too many cases the timberland is regarded 
merely as a source of taxes; the possibility of greater devel- 
opment to insure more local employment, to stabilize rural 


communities, and to provide a broader tax base has not 
been considered a county responsibility. Because this 


responsibility does exist, each county should support the 
following plan of action: 

1. To cooperate financially with the State and Federal 
Government in fire protection on private forest land. In 
the fiscal year 1942 county and private contributions for 
fire control totaled about $78,000, but for various reasons 
41 counties were not cooperating. On the basis of esti- 
mates by the Forest Survey about 17 million acres should 
The State’s 
estimate of the cost of adequate protection is about 4.6 


have State-administered forest-fire control. 


cents per acre per year, or approximately $785,000 for this 
State-wide area. Of this total, some $200,000 could justly 
come from county and private funds. 

2. In those portions of the State where forest land pre- 
dominates or is the major source of income, to cooperate 
with the State and Federal agencies in employing local 
foresters to assist farmers and small private owners and oper- 
ators to apply sound forest practices and to find markets 
for their forest products. Fifteen counties have over 75 
percent of their land in forest. Local appraisal of the situ- 
ation is necessary to determine the required number of 
foresters. 

3. To encourage better management of forest land 
through equitable and up-to-date methods of taxation. 
Faulty assessment is the major defect in the present 
method of taxing forest property; but it is also true that 
the nature and administration of the property tax is not 
conducive to progressive forest management. County 
governments should improve assessment practices and the 
administration of the present tax law and should give 
their support to a sound differential timber-tax bill, such 
as that already presented to the general assembly. 

4-Local planning committees to give full consideration 
to the conservation and development of the forest resources 
of the counties, coordinating them with the other resources 
in a unified program of land use. 


State Action 


The prosperity of the people and industries within the 
State depends, to a great extent, upon the available 
resources and the prudence with which they are utilized. 
The State government, representing the people, has a 
direct responsibility to assist in the maintenance of pro- 
ductive resources and in the development of principles 
With respect to the 
forest resources, the State has the responsibility for the 


and controls for their utilization. 


following lines of action: 
1. To provide adequate fire protection for all State and 
private forest land with funds furnished by the State and 


Federal Governments, counties, and private landowners. 
The State’s contribution in the -fiscal year 1942 was 
$58,750, but for adequate protection $300,000 annually 
would be needed. This sum, added to Federal and county 
cooperative funds, would provide intensive protection on 
the 11.7 million acres under agreement in 1941 and would 
extend coverage to the 5.5 million acres now without 
protection. The need for greater effort on fire control is 
apparent in the fire record of the first half of 1941. During 
this unusually dry period fires burned over nearly 6 percent 
of the forest land protected by the State as compared to 
about 2 percent in 1940, causing damage amounting to 


nearly $1,000,000. 


2. To provide assistance to timberland owners in re- 
ducing the losses caused by forest diseases and insects. 
A trained forest pathologist and forest entomologist should 
be attached to the State forester’s staff, to work in close 
cooperation with the State entomologist and the Divi- 
sion of Forest Pathology and Forest Insect Investigations 
at the Appalachian Forest Experiment Station. Under a 
revised Federal act to provide for cooperative protection 
against forest diseases and insects as well as fire control on 
private and State-owned land, at least $10,000 of State 
funds would be needed annually to finance both activities. 


3. To provide tree’seedlings or seed to all landowners 
who wish toreforest idleland. The Forest Survey estimates 
there are about 545,000 acres in need of complete planting 
and about 1.4 million acres of sparsely stocked forest land 
that should be interplanted for maximum production 
In the year ending in June 1940, the State Division of For- 
estry distributed about 2.5 million trees to its cooperators, 
Obviously 


this rate of planting is too slow. Under the present cooper- 


enough to plant approximately 2,000 acres. 


ative agreement, nursery stock is produced in State-oper- 
ated nurseries with Federal and State funds. Federal con- 
tributions, exclusive of Civilian Conservation Corps labor, 
have amounted to less than $2,000 per year, however, and 
the total Federal and State expenditure, including money 
obtained from the sale of seedlings, is only about $15,000 
per year. To make significant progress in the planting 
program it is estimated that a total expenditure of at least 
$50,000 annually would be needed. Presumably the State 
and Federal Governments would share the costs not 


covered by the sale of seedlings. 


4. To provide more assistance to farmers in the manage- 
ment of their woodlands. This can be accomplished 
through the employment of more foresters to advise in- 
dividual farmers concerning good management practices 
and to assist them in obtaining a satisfactory market for 


The forestry personnel could be 


their forest products. 
made available through cooperative arrangements between 


| Federal, State, and local governments, or possibly farmer 
organizations. Costs could be shared by the cooperating 
_ agencies. 

5. To provide more assistance to industrial and other 
nonfarm owners of timberland. Work of this character 
| was started in November 1938, when the State and Federal 
forest services agreed to share the cost of a technical for- 
ester whose time was to be devoted to forest management 
work on private lands. In the first 2 years this forester 
made recommendations to 172 cooperators for improved 
| management practices on 849,400 acres of forest land. 
The demand for expansion of this service is increasing, 
/ and with nearly 6 million acres of industrial and other 
| private nonfarm forest land not yet under organized man- 
agement, there is need for at least two more technical for- 

esters. 

fh: -6: To provide State forests for demonstration, timber 
| production, watershed protection, and recreation. Prob- 
ably the most important function of these forests would 
be to provide demonstrations, under natural conditions, 
of the methods and results of various types of forest man- 
For this reason, they should be distributed 


throughout the several forest regions of the State in order 


agement. 


to be available to a large proportion of the forest-land 
owners. In case the State cannot provide the necessary 
_ funds for the purchase of State forests it may be able to 
_ obtain Federal assistance through the provisions of the 
Fulmer Act, if funds are provided by Congress, and through 
| Title III of the Bankhead-Jones Farm Tenant Act. 
7. To provide a satisfactory legislative framework for 
the taxation of forest land. As mentioned previously, the 
present system has an unfavorable influence upon the 
adoption of forest management practices. Taxation 
specialists of the United States Forest Service have already 
studied the problem in North Carolina and have made 
recommendations to the Classification Amendment Com- 
mission. These recommendations have been incorpo- 
rated in a bill submitted to the general assembly. 

8. To collaborate with the Federal Government in the 


regulation of forest practices on private lands. 


Federal Action 


Since abundant forests, wisely used, contribute to a 
strong Nation with a secure and prosperous people, the 
Federal Government has a direct interest in the use and 
management of the forests in each State. This public in- 
terest has been recognized through financial assistance to 
the States for cooperative fire protection, planting, and 
similar activities designed to increase the forest’s contri- 
bution to the whole social and economic life of the Nation. 
The progress made should not be minimized, but forest 
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conditions in North Carolina and the rest of the Nation 
indicate clearly that the Federal and State Governments, 
along with the private owners and local governments, 
have failed to meet their obligations in respect to the forest 
resource. To help remedy the situation, the Forest Service 
submitted general recommendations to the special commit- 
tee of Congress appointed in 1938 to study the forest situ- 
ation nationally. These recommendations included lines 
of activity in which the Federal Government has major 
responsibility and were sufficiently inclusive to cover the 
following, which are deemed necessary to improve the 
forest situation in North Carolina: 

1. Public regulation of forestry practices on privately 
owned forest land. 

2. Increased Federal contributions to the State for fire 
control. The Federal share to meet the full State contri- 
bution as estimated above would be approximately $300,- 
000, instead of the $71,000 provided in the fiscal year 1942. 

3. Financial cooperation with the State to support a 
forest pathologist and a forest entomologist. This would 
cost about $10,000 of Federal funds annually. 

4. Federal participation in the production of tree seed- 
lings for industrial and other nonfarm forest-land owners. 
The present Clarke-McNary Act limits seedling distri- 
bution to farmers. The proposed program would involve 
an increase in the present annual contribution from about 
$2,000 to at least $10,000. 

5. Expansion of the Federal-State cooperative farm- 
forestry program to provide additional forestry personnel 
for assisting farmers in the management of their farm wood- 
lands and in the marketing of their wood products. 


6. Greater cooperation with the State Division of 
Forestry in extension work with industrial and nonfarm 
forest owners, as recommended as a part of State action. 
The Federal Government’s share of the cost would be 
about $10,000 annually. 


7. Provision for credit facilities for industrial and other 
nonfarm forest owners which at present do not have access 
to adequate credit. Credit is needed to make forest invest- 
ments more liquid without liquidation of the growing stocks 
to facilitate organization of sustained-yield units, to pre- 
vent sacrifice of immature timber, to meet carrying costs, 
to make necessary improvements, to refund oppressive 
debts, and to assist small owners in processing and market- 
ing forest products. Basically, forest credits should be 
restricted to forest properties capable of yielding regular 
income and managed in accordance with sound principles 
of good forest practice. Forest credit for commercial tim- 
berlands under forest management is new and, because of 
fire, insect, and disease hazards, it has a large element of 
risk if too localized. For these reasons it should be adminis- 


tered by a Nation-wide organization, such as the Farm. 
Credit Administration. 


8. Assistance to farmers and other smal] forest owners 
in the formation and operation of forest cooperatives for 
the marketing and, in some cases, manufacture of forest 
products. Aid should presumably consist of publicly em- 
ployed personnel to give advice on management of timber- 
lands, manufacturing, marketing, and on credit facilities 
for establishing small manufacturing plants or the purchase 
of cooperative equipment. These services can be provided 
through measures already recommended. More local 
foresters provided as already explained, would supply the 
needed personnel, and credit would be available under the 
provisions of the proposed forest credit item. - A limited 
amount of credit for developing forest cooperatives 1s 
also now available to farmers through the Farm Security 
Administration. Forest cooperatives would be particu- 
larly beneficial in the piedmont, where a high proportion of 


the forest is in farm woodlands. 


9. Expansion of forest research in order to tackle new 
investigations and intensify work on problems now treated 
inadequately. Most of this expansion can be undertaken 
efficiently at the Appalachian Forest Experiment Station. 
The additional research work on projects of direct benefit 
to this State and to other States in the station’s territory 
would cost at least $100,000 annually. 


10. Increased support of local communities and indus- 
tries by the national forests. There is opportunity, particu- 
larly in the mountains, for the development of cooperative 
agreements between the Forest Service and several of the 
larger lumber companies, whereby the companies would 
obtain their annual requirement of saw timber from the 
national forests without competitive bidding, at a fair 
price fixed periodically by the Forest Service. Additional 
legislation to authorize this would be required. This 
would help to establish permanent industries and would 
be contingent upon good forest practice on lands owned 


by the lumber companies. 


11. Development of a better method of reimbursing 
counties in lieu of taxes where national forests occupy a 
large part of the county area. At present 25 percent of 
the receipts from national-forest timber sales, special-use 
permits, and other miscellaneous sources, is contributed to 
the support of local schools and roads. This money is first 
paid to the State, and the sum from each national forest 


is then distributed to the counties in which located in 
proportion to the national forest area they contain In 
the fiscal year 1942, the national forests returned $27,469 
te the counties, about 3 cents for each acre of national 
forest. Taxes on similar ]and in private ownership were 
in general substantially higher in these counties. 


The disparity between Federal contributions and local 


tax losses will decrease as the national forests are built up 
and larger volumes of timber become available for sale. 
In the meantime, however, the contributions on this 
25-percent basis may be found inadequate in some local- 
ities. One suggestion for remedying this temporary diff- 
culty which deserves serious consideration is that the 
Federal Government make a minimum annual contri- 
bution equal to a stated percentage of the purchase price 
of national-forest lands. It has been suggested that this 
percentage contribution be three-fourths of 1 percent, 
which is only a little Jess than the average tax levy on farm 
real estate in North Carolina, as reported by the Bureau of 
Agricultural Economics, which was 0.87 of 1 percent of 
full value in 1941. A reduction of this order would be 
offset in many counties by the decreased need for services 
of local government on account of Federal construction 
and maintenance of certain roads and other features of 
national-forest administration. Such a minimum would 
be superseded by the 25-percent basis for contributions to 
local governments as soon as receipts were sufficiently 
large. Based on acquisition to June 30, 1941, such a mini- 
mum Federal contribution in Macon ‘county, which has 
the largest area of national forest, would be $6,927, or 4.8 
cents per acre. On the same basis, the minimum for the 
entire State would be $36,361, or 3.9 cents per acre, which 
would equal about one-third of the national-forest receipts 
in the fiscal year ended June 30, 1942. 

12. Acquisition, as feasible, of more land for national 
forests. Many tracts of land within the forest boundaries 
of the Pisgah and Nantahala National Forests should be 
purchased to reduce administrative expense, fire hazard, 
and trespass. Also a rather large area on the east side of 
the Blue Ridge Mountains, lying chiefly in Wilkes County, 
could be added to the Pisgah National Forest to afford 
more protection to the watershed of the Yadkin River, a 
very important source of hydroelectric energy. The 
Uwharrie Ranger District in the piedmont should also be 
expanded to include more land now subject to serious 


erosion. 
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Appendix 


Survey Methods 


Field Inventory 


, \HE field inventory of the forest resources of North 


Carolina was started in the early part of 1937 and 

completed in the summer of 1938. To facilitate 
analysis and use of the data, the State was divided into 
four survey units, the southeastern Coastal Plain, the 
northeastern Coastal Plain (these two combined in this re- 
port), the piedmont and the mountains. 

In the field survey six three-man crews gridironed the 
State with compass lines spaced 10 miles apart (fig. 44). 
At intervals of & mile along these lines, 4-acre sample 
plots were established. Records obtained on 37,730 plots 
form the basis for computing the areas devoted to the var- 
Of these 22,140 were forest plots 
and here detailed measurements and observations were 


ious kinds of land use. 


made concerning the number, size, and species of trees, the 
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forest type and stand condition, degree of fire damage, 
density and distribution of reproduction, growth, and site 
Data tables 
collected sampling by 


for the construction of volume 
through 
J. W. Girard of the Forest Service, who also determined 


quality. 
were supplementary 
timber-cull percentages. 

The Great Smoky Mountains National Park was omitted 
from the survey because it is withdrawn from commercial 
use. Its 227,000 acres bear an estimated 794 million board 
feet of timber by the Scribner log rule. It is an area of 
high, rugged topography and contains most of the red 


spruce and Fraser fir still remaining in North Carolina. 


Increment 


Measurements for growth calculations were obtained 
from increment borings made in a mechanically selected 
sample of all trees over 3 inches in diameter. In general, 


computational procedure consisted of determining the 
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Ficure 44.—Physiographic divisions, survey units, and approximate location of survey lines in North Carolina. 
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volume of small trees that grew to merchantable size dur- 


ing the period and of increasing the sample-tree diameters 
by the measured diameter growth of the past decade. 
The difference between the present and projected volume 
of the sample trees was then expressed as a percentage 
increase and applied directly to the inventory volume. 


Drain 


Data on forest industries and estimates of commodity 
drain for the year 1937 were based upon an intensive field 
canvass of the primary forest-products plants and domestic 
wood consumers. Since 1938 the Forest Service has co- 
operated with the Bureau of the Census to obtain lumber- 
production information and other wood-products statistics. 
This cooperation consisted of editing Census forms and of 


making a field check of new and nonreporting operators, 


Computations 


Compilation of the inventory and growth data was 


accomplished through the use of punch cards. The 
machine tabulations obtained from the punch cards could 
be used directly in the preparation of final tables. The 


flexibility, uniformity, and economy of this method made 


Species Mentioned 


possible the rapid, precise compilation of a large volume of 
data at reasonable cost. 


Definition of Terms Used 


Land-Use Classes 


Productive forest land.—Forest land having qualities essential for the 
growth of merchantable saw-timber stands. 

Nonproductive forest land.—Forest land lacking the qualities essential 
for the growth of merchantable saw timber. 

Cropland, old and new.—Land used for production of farm or orchard 
crops or evidently so used during the past 5 years. 

Pasture.—Cleared or open land under fence used primarily for grazing. 

Abandoned cropland.—Land once cultivated but showing distinct 
evidence of having been abandoned for agricultural crop production. 

Other nonforest.—Land included within the corporate limits and 
suburban or industrial sections of cities and communities; power, rail, and 


highway rights-of-way: marsh, and nonmeandered waterways. 


Species Groups 


Softwood:.—Loblolly, shortleaf, pond, longleaf, Virginia, Table Moun- 
tain, pitch, and eastern white pines, eastern hemlock, red spruce, Fraser 
fir, eastern redcedar, Atlantic white-cedar (Chamaecyparis thyoides), and 
baldcypress. 

Hardwoods.—Sweetgum, black, swamp, and water tupelos, yellow 
poplar, oaks, American chestnut, hickory (Carya spp.), ash, elm, maple, 
flowering dogwood, and associated minor species. 


SOFTWOODS 


Lumber or trade name 


Cedar, red 
Cedar, white 


Eastern red cedar 


PRESS | Pondcypress 


“ 


Fir, eastern Fraser fir ( 


Recognized common name 
Atlantic white-cedar (“southern white cedar”). ... 
| Baldcypress (southern: cypress))i% 2 ee edo 


Botanical name 


Juniperus virginiana 
Chamaecy paris thyoides 
Taxodium distichum 

T. ascendens : 


southern balsam fir’) 
| Eastern hemlock 


Hemlock 


| Carolina hemlock 


Loblolly pine 


Longleaf pine 


Pitch pine 


Pine, southern yellow Pond pine 


Shortleaf pine 


Table Mountain pine 
Virginia’ pide. oo coe thse sacatie vee xe ere en Oro 
Pine, white 


Eastern white pine 


Spruce, eastei feiss oc pAcme nema 


Red spruce 
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Americanmountainzashee ~, Sec. ee 
{White ash 
| Carolina ash 


Ash, mountain 


Ash: white o.5 10 hitaox dean cole eae bale tie) i Te ene 


Basswood.................... American basswood 


Abies fraseri 
Tsuga canadensis 
T. caroliniana 
Pinus taeda 

P. palustris 

P. rigida 

P. rigida serotina 
P. echinata 

P. pungens 

P. virginiana 

P. strobus 

Picea rubra 


Sorbus americana 
Fraxinus americana 
F. caroliniana 

Tilia glabra 


Lumber or trade name 


HARDWOODs—continued 


Recognized common name 
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Botanical name 
Fagus grandifolia 
Betula lenta 
B. lutea 
B. nigra 
Aesculus glabra 
Fuglans cinerea 
Prunus serotina 
Castanea dentata 
Populus heterophylla 
P. deltoides 
Cornus florida 
Ulmus americana 
U. alata 
Nyssa sylvatica 
Liquidambar styraciflua 
Celtic occidentalis 
Carya spp. 
Ilex opaca 
Gleditsia triacanthos 
Kalmia latifolia 
Robinia pseudoacacia 
Magnolia acuminata 
M. frasert 
M. grandiflora 
M. virginiana australis 
Acer saccharum 
A. rubrum 
A. saccharinum 
Morus rubra 
Quercus velutina 
. rubra leucophylla 
9. borealis maxima 
. borealis 
Q. coccinea 


x9) 


9. rubra 

9. nigra 

. phellos 

. montana 

. muhlenbergit 
|. virginiana 

9. lyrata 

stellata 

Q. prinus 

< alba 


Diospyros virginiana 


ao 


‘9) 


. Liriodendron tulipifera 


_ Cercis canadensis 


Rhododendron maximum 
Halesia carolina 


= 
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Lumber or trade name 


Recognized common name 


Botanical name 


Sycamores cheese cine ee American: sycamore 42 ..'93 srs a ao a eee Platanus occidentalis 
Tupedo®: Sr ees aaa {Swamp tupeloxnii. casters tack he ain cra ieee cere aes eae Nyssa biflora 

| Wateritupelome tice (i. oes orn emer eee ee N. aquatica 
Walutss& 5. Gast tnas eeee Black: walnuten eee oo cee eee eee Fuglans nigra 
Whallow 22.2 stig rte ee see Black. willow. iae2. oo aes: OH Oe ee eee Salix nigra 


Forest Types 


Loblolly pine, pond pine, longleaf pine, Virginia pine.— 
Stands in which pines make up 25 percent or more of the 
dominant and codominant stems with loblolly, pond, 
longleaf, or Virginia pine, respectively, predominating. 

Shortleaf pine.—Stands in which pines make up 25 percent or more of 
the dominant and codominant stems with shortleaf pine predominating. 
Includes Table Mountain and pitch pine in the mountains. 

White pine.—Stands in which pines make up 25 percent or more of the 
dominant and codominant stems with white pines predominating. 
Hemlock, red spruce, and Fraser fir are included although they form 
distinct types on limited areas. 

Upland hardwoods.—Stands in which mixed oaks, hickories, chestnut, 
and other hardwoods make up 75 percent or more of the dominant and 
codominant stems. 

Cove hhardwoods.—Stands in which yellowpoplar, cucumbertree, red 
maple, white ash, black birch, buckeye, and basswood make up 75 per- 
cent or more of the dominant and codominant stems. Limited to the 
mountain region. 

Bottom-land hardwoods.—Stands in which sweetgum, tupelo, cypress, 
oaks, and other bottom-land and swamp species make up 75 percent or 


more of the dominant and codominant stems. 


Diameter Classification 


D. b. h. (diameter at breast height)—Diameter, outside of bark, 
measured at 4.5 feet above average ground level. 

Diameter class.—All trees were recorded in 2-inch diameter classes, 
including diameters 1 inch below and 0.9 above the stated midpoint: e. g., 
trees 7 to 8.9 inches are placed in the 8-inch class. 


Tree Classes 


Sound sawlog-size tree.—A softwood tree at least 9 inches d. b. h., or 
a hardwood tree at least 13 inches d. b. h. with not less than one sound 
butt log 12 feet long, or with 50 percent of the gross volume of the tree 
sound saw timber. 

Sound under-sawlog-size tree.—A tree over 1 inch d. b. h. and less than 
sawlog size with a reasonably straight, sound stem. 

Cull tree.—A tree that fails to qualify as a sound sawlog- or under- 
sawlog-size tree because of form, limbiness, rot, or other defect. 

Pole tree.—A pine tree that will produce a pole conforming to specifi- 
cations of the American Standards Association. 


Forest Conditions 


Old-growth uncut.—Stands composed of trees having the character- 
istics of the original mature timber of the region, containing at least 1 M 
board feet per acre of merchantable species in hardwood types and 600 
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board feet per acre in pine types, with less than 10 percent of the original 
volume cut. 

Old-growth partly cut.—Old-growth stands from which 10 percent or 
more of the volume has been cut, leaving a minimum of | M board feet 
per acre in the hardwood types, or 600 board feet per acre in the pine 
types. 

Second-growth sawlog-size uncut.—Stands of second growth having at 
least 600 board feet per acre in trees of sawlog size, and with less than 10 
percent of the sawlog-size trees removed. 

Second-growth sawlog-size partly cut.—Stands of second growth from 
which 10 percent or more of the sawlog-size trees have been removed but 
with the remaining stand containing 600 or more board feet per acre. 

Second-growth under-sawlog size.—Young second-growth stands with 
less than 600 board feet per acre in trees of sawlog size and with the 
remainder of the trees below sawlog size, but averaging over 1 inch d.b.h. 

Reproduction.—Stands too young to classify as second growth, having 
at least 80 well-distributed seedlings per acre. 

Clear-cut.—Cut-over areas having insufficient young growth to qualify 
either as second growth or reproduction. 

All-aged.—Stands composed of trees of different ages or of many small 
even-aged groups of trees. 


Volume Estimates 


Board-foot colume.—Includes only the saw-timber portion of sawlog- 
size trees. Top diameters vary with the limits of usable material. 
Deductions are made for woods cull and for Joss in sawing at the mill. 

Cordwood volume.—This volume (including ‘bark) embraces all of the 
following: 

1. The sawlog portion of sawlog-size trees. 

2. The upper stems of sawlog-size softwoods and the upper stems 
and limbs of sawlog-size hardwoods. The minimum diameter limit 
is 4 inches outside bark. 

3. The full stem of sound under-sawlog-size trees at least 5 inches 
d. b. h., to a variable top diameter not less than 4 inches outside bark. 

4. The estimated sound materia] in cull trees. 

Deductions for cull include only the volume in defects which cause the 
material to be unsuited for cordwood. Sweep and slight crook are not 
regarded as defects. 

Cubic-foot volume.—This volume includes the same material as the cord- 
wood volume excepting the bark. 

International V4-inch log rule.—A rule for obtaining the board-foot 
volume of logs derived from the following formula: /” =(0.22D?—0.71D) 
x0.905, for +-foot section. Taper allowance: 44 inch per 4 linear feet. 

Standard cord.—Equivalent to a stack of round or split wood bolts 
measuring + by 4 by 8 feet, containing actual volumes of wood and bark 


as follows: Softwoods, 90 cubic feet; hardwoods, 80 cubic feet. 
Growth and Drain 


Growing stock.—The sum of the volumes of all sound trees 5 inches 


d. b. h. and larger; dead and cul] trees and tops of hardwoods not included. 


Forest increment.—The gross volume of wood produced on the growing 
stock—usually within a year’s time. 
Mortality.—The volume lost from the growing stock by the death of 


individual trees through such natural causes as fire, tree competition, 


Cordwood drain.—Commodity drain in terms of saw-timber material, 
the upper stems of sawlog-size softwoods, and small trees ranging from 5 


inches to sawlog size. 


Cubicfoot drain.—Identical with cordwood drain, except that bark 


old age, disease, insects, drought, and wind. volumes are omitted. 
Net increment.—Forest increment minus annual loss through mortality 


Saw-timber or board-foot increment.—The net increment on the saw- 


Data by Physiographic Regions 


timber portion of sawlog-size trees, plus the saw-timber volume in sound 


trees reaching sawlog size. 3 : 
The following tables present area, vo 
Net increment of the total stand.—The net increment on the sound stem- 8 SHOAL SETS lume, increment, 


wood of softwoods 5 inches d. b. h. and over, on under-sawlog-size hard- and drain statistics for the three major physiographic and 


woods, and on the sawlog portion of sawlog-size hardwoods, plus the economic regions of North Carolina—the Coastal Plain 


sound-tree volume of all species reaching 5 inches d. b. h. during the in- (Forest Survey units 1 and 2), piedmont (Forest Survey 


crement period. If expressed in cords, bark volume is included; if in unit 3), and mountain (Forest Survey unit 4). “They pro- 
cubic feet, bark volume is omitted. : ‘ IE 


: : : 8 vide a convenient means of appraising a to) 1 2 
Commodity drain.—The sound-tree growing-stock material utilized ppraising and c mpanine the 


plus the sound usable material left in felled trees. general forest situation in these distinct divisions of the 


Board-foot drain—Commodity drain of saw-timber material. State. 


Tasie 35.—Land area classified according to use, by physiographic region, 1938 


Land use Coastal Plain Piedmont Mountain 
Forest: ! Acres Percent Acres | Percent Acres | Percent 
Productive- -_ _.-_-- 9, 589, 800 64. 0 4, 968, 100 47.0 3, 543, 800 | 65. 7 
IN ONDIOCUCtiV cs Master ee eNenta eee on traces Bont ene es Age B stn LTE b eS 13, 800 el 4,100} (2) 53, 000 | 1.0 
| 
(Rotalitorestysteeee atacecee ee ste. waa Same ae ene Ct MR ee oe | 9, 603, 600 64.1 4, 972, 200 47.0 3, 596, 800 66. 7 
Nonforest: | 
Agriculture: | 
@Oldtcroplan GP sewe sere ew oe ae ae Se a ee soe tan au aeteancee! 4, 401, 200 29.3 | 4, 563, 500 43.1 896, 100 16.6 
BINT © ACT OJ Le Cera Bee Sea a en Ee Soe et oe ee aet ce 114, 100 8 127, 900 | DALE2, 25, 300 | efi 
I AS CUT G etre eee eta rere ME rele SIN oN oe ool eee en ee oes | 134, 500 9 289, 900 2.8 596, 100 11.1 
Total agriculture______-_-__- REO ET eR ete ae eee Ree ee 4, 649, 800 31.0 4, 981, 300 47.1 1, 517, 500 28. 2 
Abandoned !;cropland 22>. 2 8S Se ee ee cieceareeaneas  eafes a SLL eS 84, 800 6 | 121, 300 | 11 120, 700 | 2.2 
Othermon forest taste we eee eis AOE IE ea ee Se a ea Vessel ek 652, 600 4.3 | 505, 000 | 4.8 158, 200 | 2.9 
EMO TAlNONLOLESG Seer Soren ee mee SURED EE tN nl Pe Lunia es eee 2 5, 387, 200 35. 9 5, 607. 600 53. 0 1, 796, 400 33. 3 
SNUB a er ore ee ' 14, 990, 800 100.0 | 10,579,800 | 100.0 | —_5, 393, 200 | 100. 0 
1 Exclusive of 227,200 acres in Great Smoky Mountains National Park. 
2 Negligible. 
TaBLe 36.—Distribution of productive forest area in the three physiogtaphic regions of North Carolina, by forest condition and type, 1938 
COASTAL PLAIN 
| 
Old growth | Sevond growth sawlog | Under-sawlog size 
z | 
Forest type = Total 
| : Second | Reproduc- q 
Uncut Partly cut Uncut Partly cut growth tian Clear-cut 
| 
Acres Acres | Acres Acres Acres Acres Acres Acres Percent 
Woblollyapin esses fas SS eae ake 88, 900 182,800 | 1,323,100 | 1, 265, 000 968, 500 139. 400 44,000 | 4,011, 790 | 41.8 
Shortleaf pine 800 5, 800 33, 400 58, 600 | 7,600 | 3, 200 |------+----- 169, 400 1.8 
Pond pine-_-__-__- See ea oes 2 vee 98, 600 | 57, 000 401, 400 | 93,700 | 760, 100 388, 300 157, 800 | 1, 956, 900 | 20.4 
Longleaf pine_______________- See | 6, 500 | 65, 800 | 94, 300 45, 800 485, 600 118, 800 46, 300 863, 100 9.0 
Upland hardwoods 4,100 | 54. 600 44, 100 88, 900 | 341, 000 28; 600)'|=2<==-- Pl 561, 300 5.9 
Bottom=-landzhardwoods2 =.=. 2s 262, 700 433, 300 432, 800 228, 500 488, 200 163, 900 18, 000 2, 027, 400 21.1 
461, 600 799,300 | 2,329,100 | 1,780,500 | 3,111, 000 842, 200 266,100 | 9, 589, 800 |--------_-_- 
LUIS) 0055 2 Soo epee ao eee eae Percent Percent Percent Percent Percent Percent | Percent Percent 
4.8 8.3 24.3 18. 6 32.4 8.8 | ONS |e sus Sees 100. 0 
| | | 
7 fab 


TaB_e 36.—Distribution of productive forest area in the three physiographic regions of North Carolina, by forest condition and type, 1938—Con. 


PIEDMONT 
Z | 
Old growth Second crown sawlog | Under-sawlog size | 
Forest type Total 
r a Second | Reproduc-} Clear-cut 
Uncut Partly cut Uncut Partly cut | erowth con 
Acres Acres Acres Acres Acres Acres Acres Acres . Percent 
Loblolly pine: . 222 22. 2s. 3 eee 3, 300 30, 7 149, 500 171, 100 248, 400 34, 900 800 638, 700 12.8 
Shortlesfipine: ==... 5s at ee 42, 300 107, 200 662, 900 450, 200 | 966, 900 83, 900 800 2, 314, 200 , 46.6 
‘Varginia pines. .5--0 5 se ee eS 2, 500 7, 500 181, 900 70, 600 291, 500 50, 7 800 | 605, 500 | 12.2 
Gowe hardwoods) 2s. d 02 .<3e2 See ee 3, 400 6, 600 8, 300 5, 000 5; O00 ss So Saaees |e ee eee 28, 300 | .6 
Upland hard woodss. 2222-52235 ys soe 44, 000 181, 100 189, 400 167, 800 597, 200 15, 700 1,800 | 1,197,000 | 24.1 
Bottom-land hardwoods 11, 600 24, 100 50, 700 22, 400 71, 400 4) 200" 2 2ee ease 184, 400 | 3.7 
107, 100 357, 200 | 1, 242, 700 887,100 | 2,180, 400 189, 400 | 47200 1)" -45,968/100)j2 ao eee 
All typesi2s2 2 soe se ae | | 
Percent Percent Percent Percent Percent | Percent _| Percent Percent 
24 72 25. 0 17.9 | 43.9 3.8 Ly | ees 100.0 
| | 
MOUNTAIN REGION 
Acres Acres Acres Acres Acres Acres Acres Acres Percent 
White pine 31, 000 19, 500 90, 500 58, 700 67,7 3, 200 3, 300 273, 900 7.7 
Shortleaf pine 6, 500 19, 600 243, 000 88, 100 231, 600 2651008 | Seseeeee ee 614, 900 17.4 
Wirvinia pines. 222). 2.22.22 oe 52 eS ee ie ee eens 43, 200 21, 200 106, 000 204400); | S2ceese ene 190, 800 5.4 
@ove Hardwoods: --+--.22+-22s22<s3. 5525 22 12, 300 31, 800 70. 100 44, 800 154, 900 8, 200 800 322, 900 9.1 
Upland hardwoods: <= =-2 2-2o2sls22ee sss 96, 200 169, 600 391, 400 241,400 | 1, 172, 600 49, 700 20,400 | 2, 141, 300 60. 4 
146, 000 240, 500 838, 200 454, 200 | 1, 732, 800 107, 600 24,500 | 3,543,800) |2=---_=--- __ 
Al ty peS=o-- 2-2 esas teen cite cee 
Percent Percent Percent Percent Percent Percent Percent Percent 
‘ 4.1 6.8 23.7 | 12.8 48.9 3.0 | 70 | eee 100. 0 
| 


1 Estimates of such small acreages are inaccurate because of the sampling method used. 


TasBLe 37.—Net boardfoot volume, by species group, three log rules, and pAystographic 


nn 


division, 1938 


Seribner rule | Doyle rule International (44-inch kerf) rule 
Sree an Cc ] M Cc ] M Cc J M 
oasta. * Moun- oastal |p; Moun- oasta. : Moun- 
Plain Piedmont tain State Plain Piedmont tain State Plain Piedmont Paarl State 
‘ 
Million | Million | Million | Million | Million | Million | Million | Million | Million | Million | Million | Million 
Softwoods: bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. 
Loblolly pines ..2.< --4-=-- 12, 428.0 141530" [222 22522 - | 13, 843.0 8, 460. 8 960) OUI Sess see 9, 410.7 | 14, 474.0 166958) | Sea eee 16, 143.8 
Shortleafpine-.2=_.2 == 22-2. 322.8 | 4,134.0 818.9 | 5, 275.7 201.3 | 2,567.8 514.2 | 3, 283.3 | 390.4 | 5,003.3 979.0 6, 372.7 
Pond! pine’: 2 2h.22222 22-53 1, 463.1 906.2 | 1,758.2 1, 758. 2 
Longleaf pine 840.8 561.8 956. 4 990. 6 
Virginia pine: _.2-220 222s. 930. 1 BASEO) (ee eee 1,128.1 
White pine. ==> 22-2222. S) . f 366.7 21222) |\eaoease 419.3 
Hemilock:andispruce.s.<-2|~-<2=-:-- 4.8 440. 0 444.8 8159) | Bae 489.9 
Red and white-cedar ______- 309. 5 B0{O) |pssesee 5) 339. 5 213.7 367. 2 404.6 
Cypress..2- = s225222 22822 04600) ees 2=. |x Sees 946.0 672215] e1s OGRE4 cece ta | neers 1, 068. 4 
TPotalin sc. Se Neee eRe 8 16, 280.9 6, 375. 5 1, 793.3 | 24,449.7 | 10,981.2 | 4,005.0 1, 250.7 | 16, 236.9 | 19, 014.6 | 7, 673.6 2, 087. 4 28, 775. 6 
Hardwoods: | | | 
Sweeteum-.a22.- 222 = ee 1, 923. 3 33655) [hes 2e2328 2, 258. 8 1, 519.0 2605 Shao ae 1,779.5 | 2,102.6 SHLESh | eee | 2,474.4 
Black and water tupelos___.| 2,476.2 |~-.=--...-|_-2---2-_2 2, 476. 2 T9812) os he een eee 1,981.2 | 2,688.9 ees (ae ee 2, 688.9 
Yellowpoplar __..____------- 377.3 530. 2 501. 4 1, 408.9 296. 7 415.8 388.1 1, 100. 6 412.5 | 585.5 559.7 | 1,557: 7 
Redioaks! 2. #223 2st Se 653. 8 695. 1 911.8 2, 260. 7 550. 3 551.3 740.7 1, 842.3 707. 5 | 764.7 1, 000. 5 2, 472.7 
White oaks: 2+ =... 22-2224 452.9 879. 1 671.2 2, 003. 2 382.6 704.9 557.9 1, 645. 4 485. 3 966. 1 732. 3 2, 183.7 
Chestnut... 24.-- eS eee, 14.7 740.7 (hii) eee 12.7 650. 2 66259) besa == 16.0 800. 1 816.1 
Other hardwoods_____------} 1,057.3 651. 4 663. 0 2, 371.7 $26.5 498. 4 534. 4 1, 859. 3 1,185.5 721.9 730. 1 2, 637.5 
Dotsle ste a aoe eee 26, 940.8 3, 106. 0 3, 488.1 | 13, 534.9 5, 556. 3 2, 443.6 2, 871.3 | 10, 871.2 7, 582. 3 3, 426.0 3, 822.7 14, 831.0 
l= ———S> =| ————__————[=S=|— SSS 
| 26, 596.9 | 11,099.6 | 5,910.1) 43, 606.6 
Allispeciesi: 24 Sue | 23, 221.7 | 9,481.5 | 5,281.4 | 37, 984.6 | 16, 537.5 | 6,448.6 | 4,122.0 | 27,1081 |) percent | Percent | Percent | Percent 
61.0] — 25.4 13.6 100.0 
| 
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TaBLe 38—Net boardfoot volume according to the International Ys-inch rule by species group and forest condition, 1938 


Coastal Plain Piedmont Mountain region 
‘ Ss y S$1z Sawlog si 
Species group ey Under- | All con- ie Under> |" aitreon: Ee sy users Under- | All con- 
sawlog ditions sawlog | ditions sawlog ditions 
Old Second size ! Old Second size ! Old Second size | 
growth | growth growth | growth growth growth 
i Million | Million | Million | Milhon | Million | Million | Million | Million | Million | Million | Million | Million 
Softwoods: bd. ft. bd. ft. bd. ft. bd. ft. od. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. 
Hoblollyapine:22=- 222. Ss 2, 838.3 | 11, 193.0 442.7 | 14, 474.0 312.0 1, 299. 3 58.5 1 669:/8: eet eee ps pee 
Shortleaf pine_.-___-.__-_-_- 67.4 | 298. 6 24.4 390. 4 1,010.7 3, 774. 2 218. 4 5, 003. 3 84.1 815.4 79.5 979.0 
Pondypines ne soe ee 454.3 | 1, 103.0 200.9 | 1, 758.2 | 
ongleafipine:=-*=--2 -s-= 22 359. 0 445.1 152.3 956. 4 
WAreiniay pine. © ie see Sere | ee ce fears Sie eel ee eee oe eee 
aWihitespinebsseee= yan Seen G eee oop eeee 2 secs ow Beal SLs 
Hemlockandt spruce seesea = 2 | ene ees |e See SS eee 
Red and white-cedar___..___- 367. 2 
G@ypressssse se ee 1, 068. 4 
WRotslie ee anal eee eek 4, 580.5 | 18, 589.1 845.0 | 19,014.6 | 1,376.8 5, 937.0 359. 8 7, 673.6 494.1 1, 461. 2 132.1 2, 087. 4 
Hardwoods: 
Sweetsum= S222. sees ese 1, 089. 6 971.2 41.8 2, 102. 6 139.5 212.8 19.5 371.8 
Black and water tupelos____| 2,027.4 619.3 BQN 2 22688. 93] _ sees Pattee wae Eel | Ee A Re aes ed eras 
Mellowpoplaries:ks5 ee 153. 4 251.9 7.2 412.5 158. 4 412.5 14.6 585. 5 352. 9 42.5 559. 7 
Redioaks fsa nse 338.9 | 353. 2 15.4 707.5 309. 7 393. 4 61.6 764. 7 530. 8 93. 4 1, 000. 5 
Wihitevoaks=es-+> 2ecae Lae 263. 7 208.0 13.6 485.3 512.7 384.0 69. 4 966.1 | 292. 8 61.1 732. 3 
(© Hes tana ut ae rae mr TO Lhe aN SIN Ni ce helt | a le a 4.0 4.9 hei 16.0 238. 0 285. 6 | 800. 1 
Other hardwoods-_--__-__--_- 675.9 467.6 42.0 1, 185.5 292. 3 364. 5 65.1 721.9 311.6 84.8 | 730. 1 
Motalzs Het eae ose ee 4, 548.9 2, 871.2 162. 2 7, 582.3 1, 416.6 1, 772.1 237.3 3, 426. 0 1, 529.2 1, 726.1 567. 4 3, 822. 7 
9,129.4 | 16, 460.3 1,007.2 | 26, 596.9 2, 793. 4 7, 709. 1 597.1 | 11,099. 6 2, 023. 3 3, 187.3 699. 5 5,910. 1 
BA Iispeciesae nate sana ena Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent 
34.3 61.9 3.8 100. 0 25.2 69. 4 5.4 100. 0 S452 ||) 5329") 11.9 100. 0 


1 Includes second-growth under-sawlog size, reproduction, and clear-cut conditions. 


Tas e 39.—Distribution of the net board-foot colume } of softwoods and of hardwoods in each physiographic division,” by species and tree-diameter group, 1938 


[Percent of regional volume for each species group] 


Coastal Plain Piedmont Mountain region 
Species group | 
10-12 | 14-18 20-24 26+ 10-12 14-18 20-24 26+ 10-12 14-18 | 20-24 26+ 
inches | inches | inches | inches | inches | inches | inches | inches | inches | inches | inches | inches 


Softwoods: 
Oblollyepinees. sera eee Boe ek 
Shortleaf pine__ 
Pond pine 
Longleaf pine 
Wirginiagpine merase tls mu es ei eco 


NATAL AGS J OF bas ecient Oe BR a a 
lem ock eee ete toe ce tee 8 ve a 
MRedispriuce ears aah Ee SS Ne 8 
Redicedars-e oS 
W hite-cedar 
CV DICSS eee ae eet ae SI Yas Se ee 
PAMIIFSOLEWOOGS Soe es ee ne 2 eck cece 39.3 44.2 12.8 3.7 57.5 34.1 7.0 1.4 40.9 35. 2 12.0 11.9 
Hardwoods: 
SWeeteuInermaeet se rt rete eh Se ese oie ck 17.1 6.8 it eee 7.4 3.0 OM oeeeene poxtenesa| eee lao o se 
Black and water tupelos____________- 20.9 10.6 He [| cca ears etapa | are [eee weet | SUR bie ae Pl (Fae el |e eS oe 
prellow pop larsesaese es. oN ese 3.5 1.2 At epee sree 11.2 4.8 cas [| Pee 6.9 3.2 2.0 
RediOaks e-waste wa Sael oe 25 les ee ea oc awsznence 4.0 3.1 y Ait | CR apes 13.5 6.8 2 ON See ssce 15.4 7.5 4.1 
AVAIL CROAS Saree eee ee Se ee ae onus 2.8 1.6 25 ON esese- 3 16.5 8.0 3:6) | 22 eS 9.7 5.4 4.7 
(hes fir 1 Gee ater ates eee eg ee Oe ale | ee Sl wee ee 2 Ok a a A 32 2 rit be [ee Sane 6.4 7.4 7.9 
Otherghardwoods>= a2 sites Muay ho Seen 2 OE eae eee 10.7 3.4 16) Pevecses 15.2 4.5 1 Dy eee 11.4 4.9 3.1 
PAIR AN OW COGS were cnet se veya on A re ae 59. 0 26. 7 G453" \ee see 64.0 27.3 A el eee 49.8 28. 4 21.8 


1 International 44-inch rule. 2 For totals for all regions, see table 37, p. 72. 3 Negligible. 
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TasLe 40.—Net cordwood volume in stems of sound trees by species group and tree-diameter class, 1938 } 


(Thousand cords] 


Coastal Plain Piedmont Mountain region 
Species group 5 | a, | i | | 
6-8 10-12 14-18 20+ Total 6-8 10-12 | 14-18 20+ Total 6-8 10-12 1418 20+ Total 
| inches | inches | inches inches inches | inches | inches | inches inches | inches | inches | inches te 
| 
Softwoods: | 
Loblolly pines e. 232-22 2384 9,167 | 17,901 17, 127 5, 329 | 49,524 | 2,140 2, 508 1, 713 637 6, 998 | aes Seen | eee | See eeen | a aeeenes 
Shortleaf:pine!=-2 "5" 22285 733 773 334 74 1,914 | 8,114 9, 911 4, 537 738 | 23,300 | 1,578 1, 807 1, 076 159 4, 620 
Pond) pine#s #222 eae 2, 024 3, 064 2,175 211 TROL T AS | eae | Sea eames | eae eee Bafa] Se pee | SA. SR | Ln | a es ae 
Longleaf pine______------- 1, 076 1, 256 1, 109 317 3, 758 27 32 48 13 1:20 1 |S SE eS | eee | ees eee eS 
Virginia pine 2.832 2 beeen |e oe Peal ee sy (a eae 1, 866 1, 803 724 16 4, 409 666 452 152 1, 276 
White pine bis ee Sele eee ee eee eee eee Les -| 9 10 11 13 43 399 367 404 308 1,478 
Hemlock. 262 See eeees SALA |e ate | SR eae | eh eas ee | 1 2 3 | 9 15 82 123 260 682 1, 147 
Red spruce. Jee. see Se Pee ee aa Pe ae ee (| ee Ba (eS ee eve Les Ses] eer k a |e ee 90 95 117 28 330 
Rediced ars sesonee ee 18 10 13 ll 52 207 67 22) eee 206) Peet eee | eee tee | oe eee | eee | eee 
Wihite-codaren oh oes oe ele 4390 ee5S 407 BON lead 458 | enact | ae a Sse Wt | Ser ete lt aoe | ee eae ea ee | cee | ee | 
Cypress.) 2202 ee 613 | 693] 1,037 827/4|"23i1'70))| eeeres eee | teed | ae S| ees dS eee | SR | eee Co | Oe es |e 
Totaleecs es eee 14,070 | 24,250 | 22,202 | 6,828 | 67,350 | 12,364 | 14, 333 7, 058 1, 426 | 35,181 2, 815 2, 844 2.009 1.183 8, 851 
Hardwoods: 
Sweeteum.s. (se a es e714 2, 275 3, 254 1, 752 8, 995 853 822 659 269 256037 |Seesetee| Paes Pat ee | Ee es 
Black and water tupelos__| 3,148 | 4,972 | 4,593 746); |(cl 0 409)9 | See es eee Bate ace suena Sere ST NS | ee eee eee ere 
Yellowpoplan2_<2t-= 4-252 254 | 376 657 326 1, 613 794 1, 135 989 457 3, 375 640 674 657 451 2, 422 
Red: oakssa sss sete oe 76 965 901 984 3, 726 1, 135 1,488 | 1, 245 686 | 4, 554 1, 141 1, 483 1, 707 1, 082 5, 413 
Wihitecoaks-_ 2-2-2: ar 1, 027 1, 108 632 631 3, 398 1,729 2,370 | 1,551 911 6, 561 963 1,120} 1,200) 1,023 4, 306 
Gheéstnut. 222.5 258 eee 2a ees | Sete |iSeck Gace eae aes a ee ee 38 50 42 65 195 734 | 1, 353 816 | 1, 686 4, 589 
Hickory. ie 2 seer ear 2 Se | es eee eee eed (ee ee eee 842 1, 146 670 174 2, 832 | 388 498 497 247 1, 630 
Other hardwoods____-_-_--- 2, 677 2, 723 2, 228 876 8, 504 1, 717 1, 338 788 307 | 4, 150 1, 360 1, 310 Ly, 610 4, 397 
Totals 22s eee Se 9,696 | 12,419 | 12, 265 7,315 | 41, 695 7,108 8, 349 5, 944 2, 869 | 24,270 | 5, 226 6, 438 5, 994 5. 099 22, 757 
Saee 
| (23, 766 | 36,669 | 34,467 | 14,143 |109,045 | 19,472 | 22,682 | 13, 002 4, 295 | 59, 451 8, 041 9, 282 8, 003 6, 282 31, 608 
All species. __----------------- |) Percent| Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent | Percent Percent Percent Percent 
| 21.8 33. 6 31.6 13.0 100. 0 32.8 38.1 21.9 7.2 100. 0 25.4 29. 4| 25.3 19.9 100. 0 
1 
1 Totals for all regions given in table 17, p. 34. 
? Includes basswood 
Taste 41.—Net volume of all sound material by species group, quality class, and region, 1938 
CORDWOOD VOLUME 
SLA aay ma a Coastal | x. Mountain 
Species group and class of material Plain Piedmont region State 
Softwoods: 1,000 1, 000 1, 006 1,000 
Sawlog-size trees: cords cords cords cords 
Sawlog materialtsnc - 0 ao ot oe oo bet oe eee tae a ea ee eee 44, 290.7 | 18, 386. 7 4, 870.9 | 67, 48.5 
Upper Stems: see eae Mestre ak SS ee ie ail Ee Sire se Se Ron ron 9, 700.7 | 429.7 | 1, 165. 0 | 15, 295.4 
Sounditreesiunder-sawlogisizehs =. 0: Sk  e e ee eee 14, 070. 2 12, 364. 2 2, 814.9 29, 249.3 
Quill trees 227 Fe aoe sn ee EE AI A ee A een eae SIS TS! 2,961.8 | 1, 545.6 890. 0 5, 397. 4 
Total ess. 225252 Sse ee a es te ee eee ene ae ee oe 71, 023. 4 36, 726. 2 9, 740. 8 | 117, 490.4 
Hardwoods: | 
Sawlog-size trees: | | 
Sawlogamaterial se Se Sa ee 0 Ie Pe Stn ee ee eh ee 19, 533.1 | 8, 787.4 | 11, 186.0 | 39, 506. 5 
Uipper:stems:.andilimbsisr. ee) ee Se Se A a SE aoe ee tel 10, 401.6 4, 547.9 | 4, 520.5 19, 470.0 
Sound ‘treesiunder-sawlog size 5/22 =e ee a a ee Ss 2 he eae ae 22, 162.0 15, 482. 6 | 11, 570.7 | 49, 215.3 
Cullbtrees = 2S are as a Se a Sn Ss oa ee re en ee Se Re ee 16, 715.3 7, 169. 5 | 14, 330. 4 38, 215. 2 
PPOteL 2 toe 28 8 em tea EEY cde ROU Ed a iart a ae | 68, 812.0 35, 987. 4 41,607.6| 146, 407.0 
Allspecies: 5 ee Se ah Bk RE SRE Se ee et ae ee te eee er ne ee eee ee 139, 835. 4 72, 713. 6 | 51, 348. 4 263, S97. 4 
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Tasie 41.—Net Volume of all sound material by species group, quality class, and region, 1938—Continued 


CUBIC FOOT VOLUME 


6 . Coastal . Mountain 
Ss 
Species group and class of material Plain Piedmont region State 
Soltwoods a 1, 000 1,000 | — 1,000 1,000 
Sawlog-size trees: cubic feet cubic feet | cubic feet cubic feet 
Sawloopmaterial amimamtnaketme ne Nu min eur laO ewan See, Wes Ieee eet Wee iy Uys 3, 208, 240 1, 330, 200 | 358, 160 4, 896, 600 
(Up peSteM Sees eee eae eee 683, 340 317, 350 84, 790 | 1, 085, 480 
Sound trees under-sawlog size 931, 420 837, 620 196, 080 1, 965, 120 
Wullitrecs Stee ae et ee Re eRe a een Seen ee Se ee Se NS Se ons sce ee ee ee 209, 270 109, 900 | 64, 140 383, 310 
TT el Bene aaa ee aS AA OUEEL MESS LENS URE era ees el a | 5,032,270} 2,595, 070 | 703, 170 8, 330, 510 
Hardwoods: 
Sawlog-size trees: 
Sawlogematerial sescsies a0 see pare ee eet ener a eens 2h 3 ent ee ese. 1, 321, 390 575, 070 574, 280 | 2, 470, 740 
Wpper:stemssand lim sss22 ssc a Se eee tae Se a ese eae cea eet esos tse e- 2 oe esecn etna 617, 100 | 261, 100 204, 820 1, 083, 020 
Soundstreesjunder-sawlogisizes==s-ss.0b--5 eae ee ant ees ena secant e aaa ioe aS a2 eos Se 1, 407, 650 | 967, 450 | 582, 290 2, 957, 390 
Cull trees____----- ona 2 === = $= = == 2 22222222 22-222 22 2 222 222-2 = === = 2-22 - === + ----------- 1, 070, 910 | 457, 620 541, 120 2, 069, 650 
LN EN ee a Ee ae eee 4, 417, 050 2, 261, 240 1, 902, 510 | 8, 580, 800 
FAIS De Cis seme en ieee ee Meena rn en nese SS a ee EG Se ee ee ee ee Santa as nme ea anne seen 9, 449, 320 4, 856, 310 2, 605. 680 16, 911, 310 
Tassie 42.—Comparison of board-foot increment, mortality, and commodity drain by region, forest condition, and species group, 1938 
[Million board feet; i. e., 000,000 omitted.] 
Softwoods | Hardwoods |All species 
Region and forest condition | | , nets 
Incre- | Mortal- | Net incre- Commod- ce Incre- | Mortal- Net incre- Commod-| Change in| Change tn 
ment ity ment ity drain stock | ment ity ment ity drain sted 4 etagleu 
—————— | | 
Coastal Plain: 
‘Oldierowthessos tes when eee ee 119.0 35.5 83.5 217.5 —134.0 148.0 30. 4 117.6 140.9 | —23.3 —157.3 
Second growth: : | | 
Sawlog:sizes- = s-s0 Cae et ea) 881.4 74.1 807.3 684. 6 +122.:7 | 183. 6 20.9 | 162.7 88.7 | +74.0 +196. 7 
Under-sawlog size_____..----------- 174.1 22.7 151.4 19.9 | +131.5 25.9 7.2 18.7 4.6 +141) +145.6 
| 
| | 
otal eis tse a oe a eo 1,174.5 132.3 | 1,042.2 922.0 +120. 2 357.5 58.5 | 299. 0 234. 2 +64.8 +185. 0 
Piedmont: | 
Oldisrowthwste ss tes ces eee eee Se 36.6 5.0 31.6 82.4 —50.8 42.7 8.5 34. 2 23.4 +10.8 —40.0 
Second growth: : | | 
Sawlogsize-285 es Mae eee ee 372.5 24.5 348. 0 563.2 | —215.2 | 122. 4 7.8 114.6 | 113. 2 | +1.4 —213.8 
Under-sawlog size___-------------- 144.5 9.3 135. 2 26.2) +109.0 | 47.9 6.1 41.8 | 4.6} +87.2 +146. 2 
| | | | | | | 
Ro tall ears ee ae 553. 6 38.8 | 514.8 | 671.8 —157.0 | 213.0 | 22. 4 190. 6 | 141. 2 | +49. 4 —107.6 
Mountain region: | | | 
Oldvero wit hisses ee eA es 8.0 11.8 —3.8 26. 9 —30.7 28.6 3.4 25.2 | 74.6 —49. 4 —80. 1 
Second growth: | | 
SawilogsizessPaie oe es he ae 80.8 5.0 75.8 63.9 +11.9 | 7.4 4.6 82.8 | 74.9 +7. +19.8 
Under-sawlog size -_--_---=--------- 34.7 1.6 33.1 6.9 | +26.2 41.8 2.3 39.5 | 5.3 +34. 2 +60. 4 
Mo tal meres set Se AEN SE oe 123.5 18.4 105.1 | 97.7 | +7.4 | 157.8 10.3 147.5 154. 8 —7.3 | +.1 
All regions: | | | 
Oldtorow theses Ore so oe ee 163. 6 52. 3 111.3 326.8 | —215.5 219. 3 42.3 177.0 238. 9 —61.9 —277.4 
Second growth: | | | | | 
DAwlogsizesserst es 28 = | 1,334.7 103. 6 1, 231.1 | 1,311.7 | —80.6 393. 4 | 33.3 360.1 | 276.8 +83. 3 PH 
Under-sawlogisize=_.-.==-==-.--=- 353. 3 33. 6 319.7 | 53. 0 +266. 7 115.6 | 15.6 100. 0 | 14-5 | +85.5] +352.2 
AN Weonditionss=2 22 se ee 1. 1,851.6 | 189.5 1,662.1 | 1,691.5, —29.4 | 728. 3 91.2 | 637.1 530. 2 +106. 9 +77.5 
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Tasir 43.—Comparison of cubic-foot increment, mortality, and commodity drain by region, forest condition, and species group, 1938 


[Thousand cubic feet; i. e. 000 omitted.] 


| 
| All species 


| Softwoods Hardwoods 
Region and forest condition | se | 5 Sarai 
Incre- | Mortal- |Net incre-|Commod-|Change in| Incre- | Mortal- |Net incre--Commod- Chante in Chae mn 
| ment ity | ment ity drain Sere | ment ity ment | ity drain Shier | eae 
Coastal Plain: 
Oldigrowthl. 2 2s. See ee ee ee ee 22, 230 7, 730 14, 500 41, 430 |—26, 930 33, 980 9, 120 24, 860 23, 270 +1, 590 —25. 540 
Second growth: | 
Sawlog'size_ == 1... S22 See ae 8 ee | 171,720 25,940 | 145, 780 152, 030 —6,250 | 61, 930 10,480 | 51, 450 || 24; 890 | +26, 560} --20, 310 
Under-sawlog size _ 222-22 s2c--2- 63, 630 7,710 | 55,920 17, 590 | +38, 330 21, 940 4,650 | 17,290} 15,130 +2, 160 +40, 490 
| | 
Motallens25 sehen oe ek ec eee 257,580 | 41, 380 216, 200 | 211, 050 +5, 150 117, 850 24, 250 93, 600 63, 290 | +30, 310 +35, 460 
Piedmont: | | 
Oldigrowtht: 225-2. 26. = 2 see 7,510 1, 760 5, 750 17, 750 | —12, 000 12, 330 2, 850 9, 480 4,090 | +5,390 —6, 610 
Second growth: | | | 
Sawlogisize:<-2255 2s See | 13, 0380 78, 560 136, 750 | —58, 190 43, 390 | 5, 020 38, 370 30, 100 | +8, 270 | —49, 920 
Under-sawlog size-__--------------- | | 5, 110 | 67, 260 15, 680 | +51, 580 31, 650 3, 530 28, 120 11,050 | +17, 070 | +68, 650 
Otel: 2=2- se tesserae ee | 171,470 19, 900 151, 570 170, 180 | —18, 610 87, 370 11, 400 75, 970 45, 240 +30, 730 +12, 120 
Mountain region: 
Wld growth: 222222 esece tease 1, 720 | 2, 260 —540 5, 880 —6, 420 7, 770 870 6, 900 13, 950 —7, 050 —13, 470 
Second growth: | | 
Sawilogisizeh 21. senha eos a ee 19, 600 1, 520 18, 080 15, 760 +2, 320 25, 340 1, 540 23, 800 20,380 | +3, 420 +5, 740 
Under-sawlog:size_. ==. 222222 32--5 14, 160 550 | = 18, 610 , 210 | +10, 400 | 31,970 1,200 | 30,770 6, 680 | +24, 090 +34, 490 
Total san 2s Dost eee ERE 35, 480 4,330 | 31,150.| 24,850 | +6,300| 65,080 3,610 | 61,470 | 41,010 | +20,460 | +26, 760 
All regions: | 
Old growth... -22ec2 2b 22.222 ssese ee 31, 460 11, 750 19, 710 65, 060 | —45, 350 54, 080 12, 840 | 41, 240 41, 310 —070 —45, 420 
Second growth: | 
Sawlogsizes=--+-3 2-2 ees | 282, 910 40, 490 242, 420 304, 540 | —62, 120 130, 660 17, 040 113, 620 75, 370 | +38, 250 — 23, 870 
Under-sawlog size___-_------------ 150,160 | 13, 370 | 136,790 36, 480 |+100, 310 85, 560 9, 380 76, 180 32,860 | +43, 320 | +143, 630 
All conditions: Ss<. 22-52-23. 2 464, 530 65, 610 398, 920 406, 080 —7, 160 270, 300 39, 260 231, 040 149, 540 +81, 500 +74, 340 
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| MAJOR TORES? “hYPES 4 | 
| 
| STATE OF NORTH CAROLINA 
’ | % 
| 
| 1940 , , 
K 
(I EsG END | ; Vv 
| { 
| () LoncLear Pine 22 | VIRGINIA PINE — HARDWOODS 
5 | (GH) sHorTLEAF PINE — HARDWOODS [a] Mountain HARDWOODS | BS 
3 = 
| | (SH Lostotty Pine —HaRowoops (NS BoTTOM-Lanp HARDWOODS — + 
| | 
' 
| (2%) Ponp Pine —HaRDWOODS MARSH OR BEACH 
| 
Type symbols show areas where the major 
types predominate. No attempt has been made 
to delineate minor types or agricultural land. 
| 
| SCALE IN MILES 
10 i) 10 20 30 40 
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| 
} JHL 
34? 83 82° aie 80° 79° 76° 77° 76 
A. Hoen & Co., Inc. 


